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ǍǉǏ 4JMJDJėDBUJPO PG $FOUSPCPUSZT UISPVHI UJNF             ǉǍǉ
Ǎǉǐ 4JMJDJėDBUJPO JO MJOFBHFT DPNQBSFE UP XIPMF BTTFNCMBHF      ǉǍǊ
ǍǉǑ 1MPU PG UFTU UIJDLOFTT WFSTVT QPSF BSFB                ǉǍǋ
"ǉ %JTQBSJUZ BOE EJWFSTJUZ NFUSJDT CZMJTU VOXFJHIUFE TVCTBNQMJOH  ǉǐǋ
"ǉ 	DPOUJOVFE
                             ǉǐǌ
"Ǌ %JTQBSJUZ BOE EJWFSTJUZNFUSJDT PDDVSSFODFTXFJHIUFE TVCTBNQMJOH ǉǐǍ
"Ǌ 	DPOUJOVFE
                             ǉǐǎ
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.ĹĽłĹł (ŇŃőĹŀŉĹŇł 'ŇĽŉŐ Ŋłĸ 5ŇŊĸĹ
'Ņŉ ŃŐ ĽŉķńĺņķŉĻńŋŊ 'ŉĿŋő ķńĺ 5ŉŌĺĻ
Y
"DLOPXMFEHNFOUT
i*ĺ * ļĵŋĹ ňĹĹł ĺŊŇŉļĹŇu /FXUPO GBNPVTMZ XSPUF iJU JT CZ TUBOEJOH PO ZF
TIPVMEFST PG HJBOUTu 8IJMF * IPQF UIBU * IBWF BEFRVBUFMZ BDLOPXMFEHFE UIF
SFMFWBOU HJBOUT JO UIF DIBQUFST UIBU GPMMPX * BMTP XBOU UP UIBOL UIF WFSJUBCMF BSNZ
PG TVQQPSUFST XIP IBWF IPJTUFE QVMMFE BOE DBKPMFE NF POUP NZ PXO
HJBOUTIPVMEFS QFSDI
.Z BEWJTPS "OEZ ,OPMM PQFOFE VQ UIJT PQQPSUVOJUZ GPS TDIPMBSTIJQ JO BO
FNBJM FYDIBOHF JO ǊǈǈǍ BOE IBT OPU DFBTFE UP QSPWJEF PQQPSUVOJUJFT BOE TVQQPSU
TJODF )JT VOĚBHHJOH USVTU IJT XJMMJOHOFTT UP USFBU B TUVEFOU BT B QFFS GSPN UIF
PVUTFU BOE IJT FODPVSBHFNFOU UP IBWF UIF DPVSBHF PG NZ DPOWJDUJPOT CVPZFE NF
XIFO * GFMU EXBSGFE CZ NBOZ BDBEFNJD DIBMMFOHFT * UIBOL $IBSMFT .BSTIBMM GPS
IJT HJěFE QBMFPCJPMPHJDBM NFUBQIPST 8IJMF TFSWJOH PO NZ DPNNJĨFF IF
CSPVHIU B SJHPSPVT JOUFMMFDUVBM FOHBHFNFOU UP NZ XPSL BU JUT FBSMJFTU TUBHFT UIBU
SFNBJOFE VOQBSBMMFMFE UISPVHIPVU NZ HSBEVBUF TDIPPM FYQFSJFODF +BDRVFT
%VNBJT BMTP B QBTU DPNNJĨFF NFNCFS XBT HFOFSPVT XJUI QSPKFDU JEFBT
DPOWFSTBUJPOT BOE XJUI UIF VTF PG IJT MBC BOE NJDSPTDPQZ FRVJQNFOU * UIBOL
%BWF +PIOTUPO BOE +FSSZ .JUSPWJDB GPS KPJOJOH NZ DPNNJĨFF BěFS $IBSMFT BOE
+BDRVFT MFě )BSWBSE 8IBU CFĨFS XBZ UP FYQSFTT NZ HSBUJUVEF UIBO JO +FSSZT PXO
XPSET i* XPVME MJLF UP UIBOL ėSTU BOE GPSFNPTU +FSSZ .JUSPWJDB GPS IJT JOTJHIU
XJU BOE HFOFSPTJUZ 8IFO * UIJOL PG HSFBUOFTT * UIJOL PG +FSSZu *OTJEF KPLFT BTJEF
* XBOU UP UIBOL IJN GPS UIF JOEJSFDU MFTTPO UIBU QFSTPOBM XBSNUI BOE LJOEOFTT BSF
MFHJUJNBUF GBDUPST JO DIPPTJOH B TDJFOUJėD DPMMBCPSBUPS BOE GPS UIF EJSFDU MFTTPO
YJ
UIBU UIFSF BSF BDBEFNJDT PVU UIFSF XIP ėU UIF CJMM
* BN HSBUFGVM GPS UIF HFOFSPVT ėOBODJBM TVQQPSU * SFDFJWFE ĉF &14
EFQBSUNFOU GPPUFE UIF CJMM GPS NZ ėSTU ZFBS JO HSBEVBUF TDIPPM QSPWJEFE B USBWFM
HSBOU GPS NVTFVN XPSL JO #FSMJO BOE GVOEFE NFNPSBCMF ėFME FYQFSJFODFT JO
"SJ[POB BOE )BXBJJ * UIBOL UIF "HPVSPO *OTUJUVUF GPS UXP ėFME DPVSTFT JO
0NBO BOE UIF XFTUFSO 64 * BMTP PXF NZ HSBUJUVEF UP UIF MBUF "MGSFE 8 4UJDLOFZ
GPS FOEPXJOH B GFMMPXTIJQ UIBU TVQQPSUFE NF EVSJOH NZ TFDPOE ZFBS BU )BSWBSE
BOE UP UIF 1MBOLUPO5FDI )FMNIPMU[ 7JSUVBM *OTUJUVUF GPS ėOBODJBM TVQQPSU EVSJOH
TVCTFRVFOU ZFBST
* BN JOEFCUFE UP %BWF -B[BSVT GPS IJT IFMQ BU UIF .VTFVN GÛS /BUVSLVOEF JO
#FSMJO $IBQUFS Ǎ XPVME OPU IBWF CFFO QPTTJCMF XJUIPVU IJT HFOFSPTJUZ JO
UFBDIJOH NF UIF OFDFTTBSZ UBYPOPNZ BOE QSPWJEJOH VOGFĨFSFE BDDFTT UP UIF
.3$ DPMMFDUJPO IBZTUBDLãBMPOH XJUI UIF OFFEMFėOEJOH FYQFSUJTF UP MPDBUF
XPSLBCMF TBNQMFT XJUIJO #SJBO )VCFS HSBOUFE BDDFTT UP UIF FRVJWBMFOU IBZTUBDL
BU UIF 4NJUITPOJBO
.Z UIBOLT BSF BMTP EVF UP UIPTF TDJFOUJTUT XIP TIBSFE UIFJS EBUB GSFFMZ GPS VTF
JO UIF XPSL QSFTFOUFE IFSF %BO 3BCPTLZ BOE +PIO "MSPZ QSPWJEFE UIFJS DPEF GPS
TVCTBNQMJOH BOBMZTFT XIJMF 6MG 4ÕSIBOOVT TIBSFE IJT TFRVFODF BMJHONFOUT BOE
QIZMPHFOFUJD USFFT
0O UIF MBSHF OVNCFS PG NZ 1I% QSPKFDUT UIBU OFWFS SFBDIFE GSVJUJPO *
SFDFJWFE IFMQ GSPN BO FWFO MBSHFS OVNCFS PG QFPQMF ;PF 'JOLFM IPTUFE NF BU
.U "MMJTPO 6OJWFSTJUZ XIJMF HJWJOH NF B DSBTI DPVSTF JO EJBUPN DVMUVSF QSPWJEFE
TBNQMFT GPS B '*#4&. TUVEZ PG GPTTJM EJBUPNT BOE TVCTFRVFOUMZ QSPWJEFE UIF
PQQPSUVOJUZ GPS DPMMBCPSBUJPO PO B QBQFS "OOJLB 4BOėMJQQP TIBSFE DPQJPVT
OPUFT BOE EBUB PO $FOP[PJD SBEJPMBSJBO MJOFBHFT .JTTZ )PMCSPPL BOE $PMMFFO
$BWBOBVHI HBWF NF BDDFTT UP UIFJS MBC SFTPVSDFT GPS QSPKFDUT JOWFTUJHBUJOH UIF
NFDIBOJDBM TUSFOHUI PG EJBUPN GSVTUVMFT +BO .JDIFMT UBVHIU NF IPX UP JNBHF
EJBUPN GSVTUVMFT CZ $-4. EVSJOH B TIPSU WJTJU BU UIF 6OJWFSTJUÅU ,JFM 5BOKB
#PTBL QSPWJEFE MBC TQBDF BU .*5 GPS EJBUPN DVMUVSJOH BOE 4ÊCBTUJFO #FTTPO
DPMMBCPSBUFE PO B HFOFSBUJWF NPSQIPTQBDF GPS EJBUPN PVUMJOFT
* CFOFėĨFE DPOTJEFSBCMZ GSPN CPUI UIF UVUFMBHF BOE UIF DBNBSBEFSJF PG NZ
YJJ
GFMMPX ,OPMMJUFT 1PTUEPDT 4BSB 1SVTT %BWF +PIOTUPO /JDL 5PTDB #FO (JMM BOE
5BJT %BIM XFSF TIJOJOH FYBNQMFT UP MPPL VQ UPãPG OPU KVTU HPPE TDJFOUJTUT CVU
HPPE QFPQMF 3PXBO .BSUJOEBMF XJMM BEEJUJPOBMMZ CF SFNFNCFSFE GPS QSPĎFSJOH
DIPDPMBUF BU BMM UIF SJHIU NPNFOUT 8BMUPO (SFFO OPU POMZ DPOUSJCVUFE NBOZ
IFMQGVM QBMFPCJPMPHJDBM DPOWFSTBUJPOT UP NZ EFWFMPQNFOU CVU BMTP TUFQQFE JO BT
3 UVUPS TUBUJTUJDBM DPOTVMUBOU QSPPGSFBEFS XFEEJOH PđDJBOU BOE USVF GSJFOE *
GFFM FYDFQUJPOBMMZ MVDLZ QSPGFTTJPOBMMZ BOE QFSTPOBMMZ UIBU PVS QBUIT DSPTTFE .Z
BDBEFNJD APMEFS TJCMJOHT QSPWJEFE NVDIOFFEFE HVJEBODF BOE TVQQPSU JO UIF ėSTU
ZFBST PG HSBEVBUF TDIPPM * QBSUJDVMBSMZ BQQSFDJBUFE 5POZ 3PDLXFMMT XJTEPN
1IPFCF $PIFOT GSJFOETIJQ BOE FNQBUIFUJD TVQQPSU UISPVHI UIF SPVHIFS QBUDIFT
BOE +PO 8JMTPO BOE 8PPEZ 'JTDIFS GPS QBUJFOUMZ FYQMBJOJOH DBSCPO JTPUPQF
GSBDUJPOBUJPO 	BNPOH NBOZ PUIFS GVOEBNFOUBMT
 PWFS BOE PWFS BHBJO 	OPU UP
NFOUJPO UIF EBEBJTU TLJUT GPS 4U #BSCBSBT EBZ
 * QBSUJDVMBSMZ XJTI UP UIBOL +$
$SFWFMJOH * XBT IFMQMFTT JO BEWJTJOH IFS XIFO TIF ėSTU BSSJWFE BT UIF ZPVOHFS
HSBEVBUF TUVEFOU CZ UIF UJNF TIF MFě TIF XBT UIF TBHF DPOėEBOUF * UVSOFE UP GPS
BEWJDF BOE * BN QSPVE UP DBMM IFS BO APMEFS TJCMJOH DPMMFBHVF BOE GSJFOE
0VUTJEF UIF ,OPMM MBC "MMJF (BMF XBT BO JOWBMVBCMF BMMZ JO PVS ėSTUZFBS CBĨMF
XJUI NBUI "MMJTPO 4IVMU[ IFMQFE NF XSBOHMF NPMFDVMBS EBUB JO 3NBOZ ZFBST
MBUFS %BWJE )FXJĨ IFMQFE QBTT NBOZ BO IPVS XJUI EJTUSBDUJOH WJTJUT SJQF XJUI
TDJFOUJėD BOE FOUFSUBJONFOU WBMVF BMJLF * NVTU BMTP BDLOPXMFEHF UIF UJSFMFTTMZ
TVQQPSUJWF FĎPSUT PG UIF &14 BENJOJTUSBUJPO QBSUJDVMBSMZ $IFOPXFUI .PĎBU
4BSBI $PMHBO $JOEZ .BSTI .BSZPSJF (SBOEF #SJEHFU .BTUBOESFB BOE 1BVM
,FMMFZ * UIBOL -JMJBOB 6NBOB GPS LFFQJOH NZ PđDF TQPUMFTT BOE NZ 4QBOJTI
GSPN HPJOH EPXO UIF ESBJO
5P #FBVESZ ,PDL * PXF B EFCU PG HSBUJUVEF * DBOOPU EFTDSJCF ĉBOL ZPV GPS
XIBU NVTU IBWF CFFO XFMM PWFS UISFF IVOESFE XFFLMZ NFFUJOHT PG%PDUPSBM
4UVEFOUT "OPOZNPVT GPS BTLJOH UIF UPVHI RVFTUJPOT BOE SFNFNCFSJOH UP BTL GPS
UIF EFMJWFSBCMFT GPS QSBJTF BOE FODPVSBHFNFOU XIFO * NPTU OFFEFE JU BOE GPS
SFBMMZ VOEFSTUBOEJOH XIBU JUT MJLF GPS QSPPGSFBEJOH QBJSFE QSPHSBNNJOH BOE
BCPWF BMM GSJFOETIJQ ĉJT UIFTJT XPVME MJUFSBMMZ OPU IBWF CFFO QPTTJCMF XJUIPVU
ZPV
YJJJ
* XPVME MJLF UP UIBOL UIF FYDFQUJPOBM DJSDMF PG MPDBM GSJFOET XIP QSPWJEFE
NVDIOFFEFE TVQQPSU EJTUSBDUJPO BOE QFSTQFDUJWF PVUTJEF UIF UVOOFM WJTJPO PG
BDBEFNJB &WBO BOE ,BUJF .POJRVF .BSL BOE .BĨJF 1JFSSF BOE /JDPMF
"VESFZ 4BSBI +BOF BOE 8JMM 5SBWJT BOE .BSDZ /JDL BOE .BHHJF +FOOZ BOE +PIO
BOE .BUFP BOE 7BOFTTB * BN IVNCMFE CZ UIF MPWF TVQQPSU BOE KPZ NZ GBNJMZ JO
'MPSJEB IBT HJWFO NF CSFBLT XJUI )VHI /BODZ 4VNNFS (BCF BOE "OOB XFSF
USVMZ SFTUPSBUJWF
* IBWF IBE UIF HSFBU GPSUVOF PG JOTQJSJOH UFBDIFST BNPOH XIPN * IPME $PMJO
4USBOHF BOE 1FUFS "MMJTPO SFTQPOTJCMF GPS TQBSLJOH NZ JOUFSFTU JO HFPMPHZ BOE
QBMFPOUPMPHZ SFTQFDUJWFMZ XJUIPVU UIFN * XPVMEOU IBWF NBEF JU IFSF * BN
QSPGPVOEMZ HSBUFGVM UP NZ QBSFOUT 1FUFS BOE .BSJB XIP QBWFE UIF XBZ GPS NZ
TVDDFTT XIFO UIFZ JOTUJMMFE JO NF B MPWF PG MFBSOJOH BOE FODPVSBHFE NF UP UBLF
UIF PQQPSUVOJUJFT * XBT TP MVDLZ UP CF BĎPSEFEãFWFO XIFO JU NFBOU NPWJOH IBMG
B XPSME BXBZ -BTU BOE UIF PQQPTJUF PG MFBTU * XBOU UP FYQSFTT NZ EFFQFTU
HSBUJUVEF UP NZ BNB[JOH XJGF ,BUJ XIP TVQQPSUFE GFE BOE MPWFE NF FWFO XIFO
* XBT OPU BU NZ CFTU ĉBOL ZPV GPS HJWJOH NF UIF SFBTPO UP TUBZ BOE UIF TUSFOHUI
UP GPMMPX UISPVHI
YJW
ĉF SFTFBSDIFT PG NBOZ DPNNFOUBUPST IBWF BMSFBEZ UISPXO
NVDI EBSLOFTT PO UIJT TVCKFDU BOE JU JT QSPCBCMF UIBU JG UIFZ




5ļĹ ĹŁĹŇĻĽłĻ ĸĽňķĽńŀĽłĹ Ńĺ ĻĹŃĶĽŃŀŃĻŏ TFFLT UP VOEFSTUBOE UIFJOUFSBDUJPOT CFUXFFO &BSUI BOE MJGF JO EFFQ UJNF #JPNJOFSBMJ[JOH PSHBOJTNT
BSF PG QBSUJDVMBS JOUFSFTU UP HFPCJPMPHJTUT CFDBVTF UIFJS FWPMVUJPO JT CPUI UJFE UP
UIF HFPDIFNJDBM DZDMJOH PG UIF NBUFSJBM GSPN XIJDI UIFJS TLFMFUPOT BSF NBEF BOE
DBQBCMF PG NPEJGZJOH UIBU HFPDIFNJDBM DZDMF *NQPSUBOUMZ CJPNJOFSBMJ[BUJPO BMTP
SFOEFST PSHBOJTNT TVTDFQUJCMF UP QSFTFSWBUJPO JO UIF GPTTJM SFDPSE NBLJOH UIFN
BDDFTTJCMF GPS QBMFPCJPMPHJDBM TUVEZ ĉJT JT FTQFDJBMMZ USVF PG NBSJOF QMBOLUPOJD
NJDSPGPTTJMT XIJDI DBO BDDVNVMBUF JO EFFQ TFB TFEJNFOUT BU IJHI UFNQPSBM
SFTPMVUJPO BOE JO TVDI HSFBU OVNCFST UIBU TBNQMF TJ[FT BSF MJNJUFE POMZ CZ UIF
FĎPSU BWBJMBCMF UP BOBMZ[F UIFN
ĉF TJMJDB DZDMF JT BO BĨSBDUJWF TZTUFN GPS HFPCJPMPHJDBM JORVJSZ CFDBVTF JU JT
EFDPVQMFE GSPN UIF DPNQMFYJUJFT PG &BSUI TVSGBDF SFEPY DIFNJTUSZ BOE IBT CFFO
EPNJOBUFE CZ B TNBMM DBTU PG CJPMPHJDBM BDUPST ĉF QSFEPNJOBOU OBSSBUJWF JO UIF
ǉ
QPTU1BMFP[PJD IJTUPSZ PG UIF NBSJOF TJMJDB DZDMF JOWPMWFT KVTU UXP HSPVQT PG
NBSJOF QMBOLUPO UIF SBEJPMBSJBOT BOE UIF EJBUPNT VOJDFMMVMBS DMBEFT XJUI BO
FYUFOTJWF GPTTJM SFDPSE *O UIJT EJTTFSUBUJPO * BQQMZ QBMFPCJPMPHJDBM NFUIPET UP
CFĨFS VOEFSTUBOE UIF $FOP[PJD FWPMVUJPO PG CPUI PG UIFTF HSPVQT
-PN\YL ! -PN\YL YLWYVK\JLK MYVT /HYWLY HUK 2UVSS   ZOV^PUN H *LUVaVPJ YPZL PU KP
H[VT KP]LYZP[` JPYJSLZ HJJVTWHUPLK I` H KLJSPUL PU YHKPVSHYPHU ZPSPJPÄJH[PVU TLHZ\YLK I` [LZ[
^LPNO[ JYVZZLZ
ĉF FWPMVUJPO PG EJBUPNT BOE SBEJPMBSJBOT JT JOUFSXPWFO CZ UIFJS DPNNPO
QIZTJPMPHJDBM SFRVJSFNFOU GPS TJMJDB ĉF PCTFSWBUJPOT MJOLJOH UIFJS FWPMVUJPOBSZ
IJTUPSJFT XFSF ėSTU BTTFNCMFE JOUP B DPIFSFOU DPFWPMVUJPOBSZ OBSSBUJWF CZ )BSQFS
BOE ,OPMM 	ǉǑǏǍ
 XIP SFMBUFE B $FOP[PJD SJTF JO EJBUPN EJWFSTJUZ UP B DPODVSSFOU
EFDMJOF JO SBEJPMBSJBO UFTU XFJHIU 	'JH ǉǉ
 ĉFZ TVHHFTUFE UIBU BT EJBUPNT SPTF
UP FDPMPHJDBM QSPNJOFODF TJMJDB DPODFOUSBUJPOT JO UIF TVSGBDF PDFBOT EFDMJOFE
FMJDJUJOH BO FWPMVUJPOBSZ SFTQPOTF UPXBSET MFTT TJMJDJėFE UFTUT JO SBEJPMBSJBOT *O
UIJT EJTTFSUBUJPO * BEESFTT FWPMVUJPOBSZ RVFTUJPOT BSJTJOH PO CPUI TJEFT PG UIJT
DPFWPMVUJPOBSZ DPJO 8BT UIF $FOP[PJD UBYPOPNJD EJWFSTJėDBUJPO PG EJBUPNT
Ǌ
BDDPNQBOJFE CZ NPSQIPMPHJDBM EJWFSTJėDBUJPO 5P XIBU FYUFOU JT PVS WJFX PG
EJBUPN EJWFSTJėDBUJPO BĎFDUFE CZ TBNQMJOH CJBTFT "OE XIBU FWPMVUJPOBSZ
NFDIBOJTNT VOEFSMJF UIF NBDSPFWPMVUJPOBSZ EFDMJOF JO SBEJPMBSJBO TJMJDJėDBUJPO 
8IJMF UIF EBUB BWBJMBCMF UP EPDVNFOU $FOP[PJD EJBUPN EJWFSTJėDBUJPO IBWF
JNQSPWFE TJHOJėDBOUMZ TJODF 'JHVSF ǉǉ XBT QMPĨFE 	4NBMM ǉǑǌǎ
 UIF
DPOWFOUJPOBM WJFX PG EJBUPN EJWFSTJėDBUJPO IBT SFNBJOFE TJNJMBS EFTDSJCJOH B
TIBSQ NPOPUPOJD SJTF 	4QFODFS$FSWBUP ǉǑǑǑ
 ĉJT WJFX IPXFWFS XBT SFDFOUMZ
DBMMFE JOUP RVFTUJPO CZ 3BCPTLZ BOE 4PSIBOOVT 	ǊǈǈǑ
 XIP BQQMJFE B WBSJFUZ PG
TVCTBNQMJOH NFUIPET UP BDDPVOU GPS UFNQPSBM EJĎFSFODFT JO TBNQMJOH JOUFOTJUZ
ĉF TVCTBNQMFE EJWFSTJUZ DVSWFT JO TUBSL DPOUSBTU TIPX QFBL EJWFSTJUZ BSPVOE
UIF &PDFOF0MJHPDFOF CPVOEBSZ GPMMPXFE CZ B TUFFQ EFDMJOF JO EJWFSTJUZ BOE B
HSBEVBM /FPHFOF SFDPWFSZ UIBU OFWFS SFBDIFT UIF IJHIFTU 1BMFPHFOF MFWFMT
*O $IBQUFST Ǌ BOE ǋ * PQFO B EJĎFSFOU XJOEPX PO EJBUPN EJWFSTJėDBUJPO JO
MJHIU PG UIFTF DPOUSPWFSTJBM SFTVMUT UIF SFDPSE PG NPSQIPMPHJDBM EJTQBSJUZ *O
$IBQUFS Ǌ * EFTDSJCF UIF DPOTUSVDUJPO PG B EJBUPNNPSQIPTQBDF CBTFE PO EJTDSFUF
NPSQIPMPHJDBM DIBSBDUFST BOE QPQVMBUFE UISPVHI UJNF VTJOH BO PDDVSSFODFMFWFM
EBUBCBTF/FQUVOF * DPNQBSF UIJT NPSQIPTQBDF UP B NPMFDVMBS QIZMPHFOZ PG
EJBUPNT BOE ėOE MJĨMF DPSSFTQPOEFODF CFUXFFO UIF UXP XIJDI * JOUFSQSFU UP
JNQMZ UIBU NPSQIPTQBDF XBT FYQMPSFE FBSMZ JO UIFJS FWPMVUJPOBSZ IJTUPSZ
GPMMPXFE CZ SFMBUJWF TUBTJT * UIFO EFTDSJCF UIF PDDVQBODZ PG UIF NPSQIPTQBDF
VTJOH TFWFSBM NFUSJDT PG EJTQBSJUZ BOE ėOE UIBU NFUSJDT EFTDSJCJOH UIF BWFSBHF
TFQBSBUJPO PG UBYB JO NPSQIPTQBDF 	JF IPX TJNJMBS UBYB BSF UP POF BOPUIFS
 BMTP
TIPX TUBTJT .FUSJDT EFTDSJCJOH UIF WPMVNF PG PDDVQJFE NPSQIPTQBDF 	JF UIF
UPUBM SBOHF PG FYQMPSFE NPSQIPMPHJFT
 IPXFWFS TIPX BO JODSFBTF XJUI UJNF
*O $IBQUFS ǋ * DPOGSPOU UIF QPTTJCJMJUZ UIBU EJTQBSJUZ NFUSJDT NVDI MJLF
NFBTVSFT PG UBYPOPNJD EJWFSTJUZ DBO TVĎFS GSPN TBNQMJOH CJBTFT CFDBVTF CPUI
EFSJWF GSPN UIF TBNF GPTTJM SFDPSE 4JODF UIF EJBUPN NPSQIPTQBDF EFTDSJCFE JO
$IBQUFS Ǌ XBT QPQVMBUFE XJUI B EBUBCBTF PG GPTTJM PDDVSSFODFT * BQQMZ NFUIPET
PG TVCTBNQMJOH FTUBCMJTIFE GPS EJWFSTJUZ TUVEJFT UP UIJT EJBUPN NPSQIPTQBDF
$POTJTUFOU XJUI FBSMJFS TUVEJFT 	FH $JBNQBHMJP FU BM Ǌǈǈǉ
 * ėOE EJĎFSFOU
SFTQPOTFT UP TVCTBNQMJOH BNPOH UIF EJĎFSFOU EJTQBSJUZ NFUSJDT ĉPTF NFUSJDT
ǋ
EFTDSJCJOH UIF TFQBSBUJPO PG UBYB JO NPSQIPTQBDF BQQFBS JNNVOF UP DIBOHFT JO
TBNQMJOH XIJMF UIPTF EFTDSJCJOH UIF WPMVNF PG PDDVQJFE NPSQIPTQBDF OP MPOHFS
TIPX DMFBS JODSFBTFT VOEFS TVCTBNQMJOH * JOUSPEVDF UIF OPUJPO PG HFPHSBQIJD
DPNQPOFOUT JO EJTQBSJUZ BOBMPHPVT UP ћ BOE ќ UBYPOPNJD EJWFSTJUZ BOE ėOE
NPSF FWJEFODF PG TUBTJT JO BO BOBMZTJT PG ћ¯ EJTQBSJUZ 0WFSBMM UIF SFTVMUT TVHHFTU
UIBU UIF $FOP[PJD IJTUPSZ PG EJBUPN EJTQBSJUZ XBT CSPBEMZ DIBSBDUFSJ[FE CZ TUBTJT
$IBQUFST Ǌ BOE ǋ BSF GPSNBĨFE GPS TVCNJTTJPO UP UIF KPVSOBM 1BMFPCJPMPHZ BOE
BSF JOUFOEFE GPS KPJOU QVCMJDBUJPO JO UIF TBNF JTTVF
*O $IBQUFS ǌ * SFWJFX UIF SFTVMUT PG UIF QSFDFEJOH DIBQUFST BOE QMBDF UIFN JO
DPOUFYU UISPVHI B SFWJFX PG EJBUPN EJWFSTJUZ TUVEJFT BOE TVCTBNQMJOH NFUIPET
ĉJT DIBQUFS XBT TVCNJĨFE UP UIF FEJUFE WPMVNF &WPMVUJPO PG -JHIUXFJHIU
4USVDUVSFT XIJDI FNFSHFE GSPN B DPMMBCPSBUJPO XJUI UIF 1MBOLUPO5FDI
)FMNIPMU[ 7JSUVBM *OTUJUVUF BOE JT UP CF QVCMJTIFE CZ 4QSJOHFS 7FSMBH
'JOBMMZ JO $IBQUFS Ǎ * UVSO UP UIF SBEJPMBSJBO SFTQPOTF BOE JOWFTUJHBUF UIF
NFDIBOJTNT VOEFSMZJOH UIF BTTFNCMBHFMFWFM EFDMJOF JO TJMJDJėDBUJPO ĉJT
EFDMJOF DPVME JO QSJODJQMF CF EVF UP QVSFMZ NBDSPFWPMVUJPOBSZ QSPDFTTFT
PQFSBUJOH BCPWF UIF TQFDJFT MFWFM BT QSFEJDUFE CZ UIF TUSJDUFTU GPSNVMBUJPOT PG
QVODUVBUFE FRVJMJCSJB 	&MESFEHF BOE (PVME ǉǑǏǊ
 CVU JU DPVME BMTP SFTVMU GSPN
BOBHFOFUJD DIBOHFT XJUIJO TQFDJFT * NBEF EFUBJMFE NPSQIPNFUSJD NFBTVSFNFOUT
PG TJMJDJėDBUJPO PO UISFF XFMMEFėOFE BOBHFOFUJD MJOFBHFT 6TJOH MJLFMJIPPECBTFE
NPEFM ėĨJOH 	)VOU Ǌǈǈǎ
 * ėOE OP TUSPOH TVQQPSU GPS EJSFDUJPOBM DIBOHF
TVHHFTUJOH UIBU TFMFDUJPO BNPOH TQFDJFT SBUIFS UIBO XJUIJO TQFDJFT JT BU QMBZ
&BDI MJOFBHF TIPXT B EJĎFSFOU USBKFDUPSZ XIJDI NBZ CF EVF UP EJĎFSFODFT JO UIF
BVUFDPMPHJDBM SPMF QMBZFE CZ UIF UFTU BOE JUT SFMBUJPOTIJQ UP GFFEJOH TUSBUFHZ 0OF
MJOFBHF IPXFWFS TIPXT DMPTF DPSSFTQPOEFODF UP UIF BTTFNCMBHFMFWFM USFOE
TVHHFTUJOH UIBU TQFDJFT BCVOEBODF NBZ CF BO JNQPSUBOU GBDUPS BOE UIBU
XJUIJOMJOFBHF DIBOHFT DBO JO GBDU JOĚVFODF UIF NBDSPFWPMVUJPOBSZ QBĨFSO
5PHFUIFS UIFTF TUVEJFT QBJOU B NPSF SFėOFE QJDUVSF PG UIF TUPSZ UPME CZ
'JHVSF ǉǉ ĉFZ IJHIMJHIU UIF JNQPSUBODF PG BDDPVOUJOH GPS HFPMPHJDBM CJBTFT
XIFO FYBNJOJOH NBDSPFWPMVUJPOBSZ USFOET BOE QSPWJEF B OPWFM QBUI UP EP TP
UISPVHI UIF XJOEPX UIBU NPSQIPTQBDF TUVEJFT QSPWJEF PO UIF EJWFSTJėDBUJPO
ǌ
IJTUPSZ PG DMBEFT *O UIF DBTF PG EJBUPNT UIFZ TVHHFTU UIBU NPTU PG UIF SBOHF PG
NPSQIPMPHJFT NBZ IBWF CFFO JO QMBDF BU UIF PVUTFU PG UIF $FOP[PJD ĉFZ TVHHFTU
UIBU UIF TFMFDUJWF QSFTTVSFT PO SBEJPMBSJBOT NBZ OPU IBWF DPNF GSPN B HSBEVBM
JODSFBTF JO EJBUPN EJWFSTJUZ CVU GSPN TIBSQ TIJěT JO UIF 1BMFPHFOF PS GSPN
DIBOHFT JO UIF TJMJDB DZDMF EVF UP DIBOHFT JO BCVOEBODF PS QSFTFSWBUJPO 'JOBMMZ
UIFZ QSPWJEF BO JOTJHIU JOUP UIF DPNQMFY USBKFDUPSJFT PG JOEJWJEVBM MJOFBHFT
VOEFSMZJOH NBDSPFWPMVUJPOBSZ QBĨFSOT ĉFTF SFTVMUT TIPX OFJUIFS UIF
JNNVUBCMF TUBTJT FYQFDUFE VOEFS TUSJDU QVODUVBUFE FRVJMJCSJB OPS UIF EJSFDUJPOBM
DIBOHF FYQFDUFE VOEFS BOBHFOFUJD XJUIJOTQFDJFT TFMFDUJPO ĉFZ BSF B SFNJOEFS
UIBU FWFO XIFO PCTDVSFE CZ UIF BCTUSBDUJPO PG B NBDSPFWPMVUJPOBSZ DPNQJMBUJPO
FBDI BOE FWFSZ TQFDJFTãJODMVEJOH MPXMZ PDFBOJD NJDSPCFTãJT B DPNQMFY
CJPMPHJDBM FOUJUZ TVCKFDU UP JOUFSBDUJPOT BT JOUSJDBUF BT UIF CFBVUJGVMMZ PSOBUF TIFMMT
UIFZ MFBWF CFIJOE
Ǎ
&T TDIFJOU NJS CFJ EFS 8JDIUJHLFJU XFMDIF EJF /BUVS TFMCTU
EJFTFO LMFJOFO 0SHBOJTNFO FSUIFJMU EJF TJF [XBS JO JOEJWJEV
FMMFS &OFSHJF XFJU VOUFS -ÕXFO VOE &MFQIBOUFO JO JISFN
BMMHFNFJOFSFO TPDJBMFO &JOĚVTTF BCFS XFJU ÛCFS EJFTFMCFO




%JĝBSJUZ ĞBTJT JO BNPSQIPĝBDF PG
QMBOLUPOJDNBSJOF EJBUPNT
"ĶňŉŇĵķŉ
#Ņŋľ ŃŅłĻĹŌłķŉ ĹłŅĹŁŊ BOE UIF ėSTU BQQFBSBODFT PG NBKPS HSPVQT JO UIF GPTTJMSFDPSE TVHHFTU UIBU NPTU PG UIF SBOHF PG EJBUPN NPSQIPMPHJFT IBE FWPMWFE CZ UIF
FOE PG UIF $SFUBDFPVT " DBOPOJDBM SFBEJOH PG UIF $FOP[PJD GPTTJM SFDPSE IPXFWFS
TVHHFTUT B ESBNBUJD SJTF JO UBYPOPNJD EJWFSTJUZ EVSJOH UIF $FOP[PJD &SB UIBU DBO CF
JOUFSQSFUFE BT BO FYQMPTJPO PG NPSQIPMPHJDBM WBSJFUZ 8F JOWFTUJHBUFE UIJT BQQBSFOU
EJTDSFQBODZ VTJOH B EJTDSFUFDIBSBDUFSCBTFE FNQJSJDBM EJBUPN NPSQIPTQBDF SFTPMWFE
CZ NPMFDVMBS QIZMPHFOZ BOE CZ GPTTJM PDDVSSFODFT UISPVHI UJNF ĉF NPSQIPTQBDF
TIPXT MJĪMF DPSSFTQPOEFODF UP QIZMPHFOZ BOE MJĪMF $FOP[PJD DIBOHF JO EJTQBSJUZ BT
NFBTVSFE CZ NFBO QBJSXJTF EJTUBODF ĉFSF JT IPXFWFS BO JODSFBTF JO UIF UPUBM WPMVNF
ǎ
PG NPSQIPTQBDF PDDVQJFE "MUIPVHI UIF JODSFBTF JO PDDVQJFE WPMVNF UISPVHI UJNF
TVQFSėDJBMMZ TVQQPSUT B DPODMVTJPO PG JODSFBTJOH NPSQIPMPHJDBM WBSJFUZ TBNQMJOH CJBTFT
BOE PUIFS EBUB TVHHFTU BO VOEFSMZJOH TUBTJT XIJDI JT NPSF DPOTJTUFOU XJUI UIF
NPMFDVMBS DMPDL EBUB
Ǌǉ *łŉŇŃĸŊķŉĽŃł
%JBUPNT BSF B EJWFSTF BOE FDPMPHJDBMMZ JNQPSUBOU QBSU PG UIF BVUPUSPQIJD PDFBO
QMBOLUPO SFTQPOTJCMF GPS B TVCTUBOUJBM QSPQPSUJPO PG UPUBM QIPUPTZOUIFTJT
HMPCBMMZ 	BSPVOE ǉǈmǊǈƻ BDDPSEJOH UP FTUJNBUFT PG 3BWFO Ǌǈǈǋ BOE /FMTPO
ǉǑǑǍ
 #FZPOE UIFJS JNQPSUBODF BU UIF CBTF PG UIF GPPE XFC EJBUPNT BSF
QBSUJDVMBSMZ JNQPSUBOU UP UIF HMPCBM DBSCPO DZDMF CFDBVTF UIFZ TJOL SFBEJMZ BOE
UIVT FYQPSU DBSCPO GSPN UIF TVSGBDF PDFBO 	%VHEBMF BOE 8JMLFSTPO ǉǑǑǐ
 ĉJT
JT EVF JO QBSU UP UIFJS SFMBUJWFMZ MBSHF DFMM TJ[F BOE HSPXUI JO DIBJOT BOE CMPPNT
CVU BMTP UP UIF CBMMBTU QSPWJEFE CZ UIFJS TJMJDJėFE DFMM XBMMT PS GSVTUVMFT
%JBUPN GSVTUVMFT BSF IJHIMZ QSFTFSWBCMF BOE DBO BDDVNVMBUF JO HSFBU OVNCFST
JO NBSJOF TFEJNFOUT HJWJOH NBSJOF QMBOLUPOJD EJBUPNT BO FYUFOTJWF GPTTJM SFDPSE
UIBU TUSFUDIFT CBDL BU MFBTU UP UIF FBSMZ $SFUBDFPVT 1FSJPE ĉFJS BCVOEBODF BOE
NPSQIPMPHJDBM EJWFSTJUZ NBLFT UIFN VTFGVM BT CJPTUSBUJHSBQIJD NBSLFST
QBSUJDVMBSMZ JO UIF $FOP[PJD &SB BOE UIVT FYUFOTJWF EBUB FYJTU BCPVU UIFJS
PDDVSSFODF UISPVHI UJNF ĉF/FQUVOF EBUBCBTF 	-B[BSVT ǉǑǑǌ 4QFODFS$FSWBUP
ǉǑǑǑ
 GPS FYBNQMF JT B DPNQJMBUJPO PG UFOT PG UIPVTBOET PG SFDPSET PG EJBUPN
PDDVSSFODFT JO EFFQ TFB TFEJNFOU DPSFT ESJMMFE CZ UIF %FFQ 4FB BOE 0DFBO
%SJMMJOH 1SPHSBNT 	%4%1 BOE 0%1
 ĉJT SFQSFTFOUT UIF DPNCJOFE PVUQVU PG
NBOZ EFDBEFT PG NJDSPQBMFPOUPMPHJDBM FĎPSU BOE QSPWJEFT B SJDI BOE SFBEJMZ
BWBJMBCMF EBUB TFU GPS NBDSPFWPMVUJPOBSZ TUVEJFT
"NPOH UIF NBDSPFWPMVUJPOBSZ RVFTUJPOT UIBU IBWF CFFO BEESFTTFE DPODFSOJOH
EJBUPN GPTTJMTãJODMVEJOH UIFJS EJWFSTJUZ IJTUPSZ 	4QFODFS$FSWBUP ǉǑǑǑ

CJPTUSBUJHSBQIZ 	'FOOFS ǉǑǐǍ #BSSPO ǉǑǐǍ
 DPFWPMVUJPO XJUI DFUBDFBOT 	.BSY
BOE 6IFO Ǌǈǉǈ
 BOE UIF $FOP[PJD TJMJDB DZDMF 	)BSQFS BOE ,OPMM ǉǑǏǍ -B[BSVT
FU BM ǊǈǈǑ
ãUIF SFMBUJPOTIJQ CFUXFFO UIFJS UBYPOPNJD BOE NPSQIPMPHJDBM
Ǐ
EJWFSTJėDBUJPO TUBOET PVU BT VOSFTPMWFE
#FDBVTF GPTTJM UBYB BSF EFėOFE NPSQIPMPHJDBMMZ UIF OVNCFS PG EJTUJODU UBYB JT
CZ EFėOJUJPO B NFBTVSF PG NPSQIPMPHJDBM WBSJFUZ #VU UIJT WBSJFUZ DBO BMTP CF
NFBTVSFE XJUI NVDI NPSF OVBODF CZ RVBOUJGZJOH BTQFDUT PG TIBQF EJSFDUMZ UIFO
TVNNBSJ[JOH UIFTF NFBTVSFNFOUT CZ B WBSJFUZ PG NFUSJDT PG EJTQBSJUZ 	&SXJO
ǊǈǈǏ
 #PUI EJWFSTJUZ BOE EJTQBSJUZ BSF VTFE JO NBDSPFWPMVUJPOBSZ TUVEJFT PG
HSPVQT XJUI BO FYUFOTJWF GPTTJM SFDPSE JODMVEJOH UIF CJPNJOFSBMJ[JOH
NJDSPQMBOLUPO ĉF UXP NFBTVSFT QSPWJEF EJĎFSFOU WJFXT PG FWPMVUJPOBSZ DIBOHF
UISPVHI UJNF BOE EP OPU OFDFTTBSJMZ WBSZ UPHFUIFS
0O UIF DPOUSBSZ NBOZ FYBNQMFT PG EFDPVQMFE DIBOHFT JO EJWFSTJUZ BOE
EJTQBSJUZ IBWF CFFO EPDVNFOUFE DMBEFT GSFRVFOUMZ GPMMPX B QBĨFSO PG SBQJE
ėMMJOH PG NPSQIPMPHJDBM TQBDF BU MPX UBYPOPNJD EJWFSTJUZ FBSMZ JO UIFJS IJTUPSZ
	SFWJFXFE JO 'PPUF ǉǑǑǏ Q ǉǋǏ
 ĉJT QBĨFSO IBT CFFO SFGFSSFE UP BT
iBTZNNFUSJD EJWFSTJėDBUJPOu 	8FCTUFS ǊǈǈǏ
 1FSIBQT UIF NPTU GBNPVT
MBSHFTDBMF FYBNQMF JT UIF $BNCSJBO FYQMPTJPO XIFO UIF NBKPS BOJNBM CPEZ
QMBOT FWPMWFE FBSMZ 	IJHI EJTQBSJUZ
 MFBWJOH UIF SFTU PG UIF 1IBOFSP[PJD UP QMBZ
PVU JO SFMBUJWF NBDSPNPSQIPMPHJDBM TUBTJT XIJMF UBYPOPNJD EJWFSTJUZ JODSFBTFE
	FH (PVME ǉǑǐǑ &SXJO FU BM Ǌǈǉǉ
 *O UIJT TUVEZ XF FYBNJOF XIFUIFS UIJT
QBĨFSO JT BMTP DPNNPO UP UIF EJBUPNT
ĉF IJTUPSZ PG EJBUPN UBYPOPNJD EJWFSTJUZ IBT CFFO DPOWFOUJPOBMMZ UBLFO UP
TVQQPSU NBKPS NPSQIPMPHJDBM EJWFSTJėDBUJPO MBUF JO UIF HSPVQT IJTUPSZ BTTPDJBUFE
XJUI B TUFFQ SJTF UP FDPMPHJDBM QSPNJOFODF UISPVHI UIF $FOP[PJD &SB 0UIFS MJOFT
PG FWJEFODF IPXFWFS TVHHFTU UIBU EJBUPNT NBZ IBWF FYQFSJFODFE SFMBUJWFMZ CSPBE
NPSQIPMPHJDBM TUBTJT PWFS UIF QBTU ǎǍ NJMMJPO ZFBST CPUI NPMFDVMBS DMPDLT
	,PPJTUSB BOE .FEMJO ǉǑǑǎ 4PSIBOOVT ǊǈǈǏ
 BOE GPTTJM EJTDPWFSJFT 	SFWJFXFE JO
4JNT FU BM Ǌǈǈǎ
 TVHHFTU UIBU BMM NBKPS NPSQIPMPHJDBM HSPVQT PG EJBUPNT XFSF
QSFTFOU CZ UIF FOE PG UIF 1BMFPDFOF &QPDI ĉF RVFTUJPO PG XIFUIFS UIF
TVHHFTUFE $FOP[PJD FWPMVUJPOBSZ IJTUPSZ PG UIF EJBUPNT JT CFĨFS EFTDSJCFE JO
UFSNT PG EJWFSTJėDBUJPO PS TUBTJT IBT CFDPNF JODSFBTJOHMZ JOUSJHVJOH XJUI SFDFOU
XPSL TVHHFTUJOH UIBU UIF $FOP[PJD SJTF JO UBYPOPNJD EJWFSTJUZ NBZ MBSHFMZ CF BO
BSUJGBDU PG TBNQMJOH CJBT 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ
 ĉJT NBLFT DMFBS UIF
ǐ
OFFE GPS B EJĎFSFOUãNPSQIPMPHJDBMãXJOEPX PO UIF $FOP[PJD FWPMVUJPOBSZ
IJTUPSZ PG UIF EJBUPNT *O UIJT TUVEZ XF SFWJFX UIF FWJEFODF GPS CPUI
EJWFSTJėDBUJPO BOE TUBTJT BOE VTF B NPSQIPTQBDF UP HBJO B NPSF EJĎFSFOUJBUFE
WJFX PG $FOP[PJD EJBUPN FWPMVUJPO
ǊǊ %ĽĵŉŃŁ%ĽŋĹŇňĽŉŏ ĵłĸ%ĽňńĵŇĽŉŏ
ǊǊǉ 5ļĹ *ŁńŃŇŉĵłķĹ Ńĺ 'ŇŊňŉŊŀĹ 4ļĵńĹ
ĉF TIBQF PG UIF EJBUPN GSVTUVMF JT FDPMPHJDBMMZ BOE UIVT FWPMVUJPOBSJMZ JNQPSUBOU
CFDBVTF UIF GSVTUVMF QFSGPSNT B WBSJFUZ PG GVODUJPOT *OEFFE UIF GSVTUVMF IBT CFFO
JNQMJDBUFE BT B LFZ JOOPWBUJPO BMMPXJOH UIF EJBUPNT UP SJTF UP UIFJS QSFTFOUEBZ
FDPMPHJDBM JNQPSUBODF 	,PPJTUSB FU BM ǊǈǈǏ )BNN BOE 4NFUBDFL ǊǈǈǏ
 8IJMF
UIF EJBUPN GSVTUVMF IBT OPU CFFO EFėOJUJWFMZ TIPXO UP QFSGPSN BOZ POF TJOHMF
GVODUJPO UP UIF FYDMVTJPO PG BMM PUIFST B OVNCFS PG IZQPUIFTFT IBWF CFFO
QSFTFOUFE XIJDI DBO CF TVNNBSJ[FE VOEFS UXP NBKPS IFBEJOHT UIPTF CBTFE PO
B UPQEPXO WJFX PG EJBUPN FWPMVUJPO ESJWFO CZ QSFEBUJPO BOE UIPTF CBTFE PO B
CPĨPNVQ WJFX ESJWFO CZ SFTPVSDF DPNQFUJUJPO
ĉF UPQEPXO WJFX TFFT UIF GSVTUVMF BT B XBZ UP EFDSFBTF NPSUBMJUZ QSPWJEJOH
EFGFOTF BHBJOTU UIF DSVTIJOH NPVUIQBSUT PG HSB[FST UISPVHI NFDIBOJDBM TUSFOHUI
BOE EFUFSSFOU TQJOFT 	4NFUBDFL Ǌǈǈǉ )BNN FU BM Ǌǈǈǋ
 BOE B SJHJE CBSSJFS
BHBJOTU UIF FOUSZ PG QBUIPHFOT PS QBSBTJUFT 	4NFUBDFL ǉǑǑǑ
 ĉF CBMMBTU
QSPWJEFE CZ GSVTUVMFT NBZ BMTP GBDJMJUBUF UIF TJOLJOH PG JOGFDUFE DFMMT GSPN TVSGBDF
QPQVMBUJPOT 	3BWFO BOE 8BJUF Ǌǈǈǌ
 *O DPOUSBTU UIF CPĨPNVQ WJFX TFFT UIF
GSVTUVMF BT B LFZ UP UIF EJBUPNT BCJMJUZ UP UBLF VQ OVUSJFOUT SBQJEMZ BOE TUPSF UIFN
PWFS TFWFSBM HFOFSBUJPOT CZ QSPWJEJOH CBMMBTU UP DPVOUFSBDU UIF CVPZBODZ PG UIF
WBDVPMF BOE SJHJEJUZ BHBJOTU JUT UVSHPS QSFTTVSF 	3BWFO BOE8BJUF Ǌǈǈǌ
 BT XFMM BT
BMMPXJOH DFMMT UP TJOL PVU PG EFQMFUFE TVSGBDF XBUFST UP OVUSJFOUFOSJDIFE EFQUIT
	3BWFO ǉǑǑǏ 3BWFO BOE 8BJUF Ǌǈǈǌ

4JODF CJPMPHJDBM TUSVDUVSFT HFOFSBMMZ DBO QFSGPSN B WBSJFUZ PG GVODUJPOT
	%VEMFZ BOE (BOT ǉǑǑǉ .BSTIBMM Ǌǈǈǋ
 JU JT RVJUF GFBTJCMF UIBU UIF GSVTUVMF
Ǒ
DPOGFST B ėUOFTT BEWBOUBHF JO NVMUJQMF XBZT "TDSJCJOH NVMUJQMF GVODUJPOT UP UIF
EJBUPN GSVTUVMF NJHIU BMTP IFMQ FYQMBJO UIF EJWFSTJUZ PG GPSNT TFFO TJODF BEEJOH
EFTJHO DPOTUSBJOUT UIFPSFUJDBMMZ JODSFBTFT UIF OVNCFS PG FRVBMMZ iėUu TPMVUJPOT
UIBU JT NPSQIPMPHJFT 	.BSTIBMM Ǌǈǈǋ /JLMBT Ǌǈǈǌ
 ĉVT HJWFO JUT JNQPSUBODF
UP CPUI UPQEPXO BOE CPĨPNVQ ESJWFST PG FWPMVUJPO GSVTUVMF NPSQIPMPHZ JT
DFOUSBMMZ JNQPSUBOU UP BOZ VOEFSTUBOEJOH PG EJBUPN FWPMVUJPO
ǊǊǊ )ĽňŉŃŇŏ Ńĺ ŉļĹ .ĵľŃŇ %ĽĵŉŃŁ (ŇŃŊńň
.ĹňŃŐŃĽķ 0ŇĽĻĽłň
%JBUPNT IBWF CFFO EJWJEFE JOUP GPVS NBKPS UBYPOPNJD HSPVQT DIBSBDUFSJ[FE CZ




 PVUMJOFT BOE TMJUCFBSJOH 	ǌ
 GPSNT ĉF GSVTUVMF PG
SBEJBM DFOUSJD EJBUPNT 	ǉ
 IBWF B SJOHTIBQFE TUSVDUVSBM iQBĨFSO DFOUFSu 	BO
JNQFSGPSBUF TJMJDFPVT TUSVDUVSF GSPN XIJDI UIF SJCT HJWJOH SJTF UP UIF SFTU PG UIF
GSVTUVMF PSJHJOBUF EVSJOH NPSQIPHFOFTJT
 ĉF UXP WBMWFT NBLJOH VQ UIF GSVTUVMF
BSF HFOFSBMMZ DJSDVMBS JO QMBO WJFX JF UIFZ BSF SBEJBMMZ TZNNFUSJDBM ĉF CJ BOE
NVMUJQPMBS DFOUSJDT 	Ǌ
 TIBSF UIF TBNF SJOHTIBQFE QBĨFSO DFOUFS CVU IBWF WBMWFT
UIBU BSF PěFO FMPOHBUFE BOE EJTUPSUFE JO QMBO WJFX PěFO XJUI XFMMEFMJNJUFE
BSFBT PG TNBMMFS QPSFT UIBU TFFN UP CF JOWPMWFE JO NVDJMBHF TFDSFUJPO ĉF
QFOOBUF EJBUPNT 	ǋ
 BSF DIBSBDUFSJ[FE CZ B MJOFBS QBĨFSO DFOUFS BOE HFOFSBMMZ
IBWF B CJMBUFSBMMZ TZNNFUSJDBM 	QFOOBUF NFBOJOH GFBUIFSTIBQFE
 WBMWFT ĉF
SBQIJE EJBUPNT 	ǌ
 B TVCHSPVQ PG UIF QFOOBUFT QPTTFTT B TMJU JO UIF TVSGBDF PG UIF
WBMWF UISPVHI XIJDI QBSU PG UIF QSPUPQMBTN DBO CF FYUSVEFE GPS MPDPNPUJPO PWFS
TVCTUSBUFT
.PMFDVMBS QIZMPHFOJFT PG EJBUPNT CSPBEMZ BHSFF PO BO PSEFS PG EJWFSHFODF GPS
UIFTF GPVS NBKPS HSPVQT 	.FEMJO BOE ,BD[NBSTLB Ǌǈǈǌ %BNTUÊ FU BM Ǌǈǈǌ
4PSIBOOVT Ǌǈǈǌ
 ĉF SBQIJE QFOOBUFT BQQFBS UP GPSN B NPOPQIZMFUJD HSPVQ
BOE XIJMF UIF SBEJBM DFOUSJDT GPSN B DMBEF JO TPNF USFBUNFOUT UIF CJ BOE
NVMUJQPMBS DFOUSJDT BOE UIF BSBQIJE QFOOBUFT BSF HFOFSBMMZ DPOTJEFSFE UP CF
QBSBQIZMFUJD 8IJMF UIFZ EJĎFS JO NBOZ EFUBJMT QVCMJTIFE NPMFDVMBS QIZMPHFOJFT
ǉǈ
PG EJBUPNT BMM TIPX UIF SBEJBM DFOUSJD EJBUPNT BT UIF NPTU CBTBM HSPVQ GSPN
XJUIJO XIJDI EJWFSHF PS XIJDI BSF TJTUFS UP UIF CJ BOE NVMUJQPMBS DFOUSJDT
1FOOBUF EJBUPNT BSF OFTUFE XJUIJO UIF CJ BOE NVMUJQPMBS DFOUSJDT XJUI SBQIJE
QFOOBUFT GPSNJOH B EFSJWFE DMBEF XJUIJO UIF QFOOBUFT ĉFTF SFMBUJPOTIJQT
QSFEJDU BO PSEFS PG ėSTU BQQFBSBODFT GPS UIFTF GPVS HSPVQT UIBU JT DPOėSNFE CZ UIF
GPTTJM SFDPSE 	4JNT FU BM Ǌǈǈǎ

#FZPOE PSEFS PG BQQFBSBODF UIF NPTU SFDFOU NPMFDVMBSDMPDL FTUJNBUFT PG
EJWFSHFODF UJNFT 	4PSIBOOVT ǊǈǈǏ
 TVHHFTU UIBU BMM GPVS NBKPS HSPVQT BQQFBSFE
JO UIF .FTP[PJD "DUVBM ėSTU BQQFBSBODFT CBTFE PO GPTTJMT QPTUEBUF UIFTF
FTUJNBUFT CZ ǉǈmǌǈ .ZS 4JODF UIF GPTTJM SFDPSE JT JNQFSGFDU 	BOE BMTP UP B MFTTFS
FYUFOU CFDBVTF PG UIF MBH CFUXFFO DPBMFTDFODF BOE TQFDJBUJPO
 B MBH CFUXFFO
NPMFDVMBS EJWFSHFODF BOE ėSTU BQQFBSBODF JO UIF GPTTJM SFDPSE JT FYQFDUFE ĉF
PMEFTU GPTTJM EJBUPN PDDVSSFODF BDDFQUFE CZ 4JNT FU BM 	Ǌǈǈǎ
 JT B SBEJBM DFOUSJD
GSPN UIF +VSBTTJD PG (FSNBOZ 	3PUIQMFU[ ǉǐǑǎ
 SPVHIMZ UIF TBNF BHF BT UIBU
QSFEJDUFE CZ 4PSIBOOVT NPMFDVMBS DMPDL 	UIPVHI NPSF SFDFOU EJTDPWFSJFT IBWF
TVHHFTUFE UIBU UIF FBSMJFTU GPTTJM EJBUPNT NBZ CF GSPN OPONBSJOF FOWJSPONFOUT
)BSXPPE FU BM ǊǈǈǏ
 ĉF NPMFDVMBS EJWFSHFODF UJNF GPS CJ BOE NVMUJQPMBS
DFOUSJDT JT ǉǍǈ .B BSPVOE ǌǈ .ZS CFGPSF UIFJS "QUJBO"MCJBO ėSTU BQQFBSBODF JO
EFQPTJUT PG UIF 8FEEFMM 4FB 	(FSTPOEF BOE )BSXPPE ǉǑǑǈ
 ĉF ėSTU QFOOBUF
EJBUPNT BQQFBS JO UIF GPTTJM SFDPSE PG UIF $BNQBOJBO 	4JNT FU BM Ǌǈǈǎ
 TPNF ǌǈ
.ZS BěFS UIFJS QSFEJDUFE EJWFSHFODF ĉFNPMFDVMBS DMPDL QSFEJDUT UIF EJWFSHFODF
PG SBQIJE QFOOBUFT BU Ǐǌ .B UIFJS ėSTU BQQFBSBODF JO UIF GPTTJM SFDPSE GPMMPXT
BCPVU ǉǈ .ZS MBUFS JO UIF 1BMFPDFOF PG 3VTTJB 	1BOUPDTFL ǉǐǐǎ 8JĨ ǉǐǐǎ
 ĉF
NBHOJUVEF PG UIFTF EJĎFSFODFT CFUXFFO UIF NPMFDVMBS BOE GPTTJM FTUJNBUFT PG ėSTU
BQQFBSBODF JT DPNQBSBCMF UP PUIFS HSPVQT 	4QFSMJOH FU BM Ǌǈǉǉ GPS FYBNQMF DJUF
BSPVOE Ǌǈ .ZS GPS FBSMZ CSBDIJPQPET
 QBSUJDVMBSMZ DPOTJEFSJOH UIBU PQFO PDFBO
IBCJUBUT NBZ FODPVSBHF MPOHFS HBQT CFUXFFO TQFDJBUJPO BOE ėSTU BQQFBSBODF JO
UIF GPTTJM SFDPSE 	"OEFSTPO FU BM Ǌǈǉǉ
 $SVDJBMMZ IPXFWFS CPUI NPMFDVMBS
DMPDLT BOE UIF GPTTJM SFDPSE JOEJDBUF UIBU UIF GPVS NBKPS HSPVQT 	BOE UIVT
IJHIFTUMFWFM UBYB
 PG EJBUPNT IBE FWPMWFE CZ UIF FBSMJFTU $FOP[PJD &SB
(JWFO UIF MBSHFMZ .FTP[PJD PSJHJO PG UIF GPVS NBKPS EJBUPN UBYB BOE UIF HSPTT
ǉǉ
NPSQIPUZQFT UIFZ SFQSFTFOU XF NJHIU FYQFDU SFMBUJWF TUBTJT JO NPSQIPTQBDF
PDDVQBUJPO UISPVHI $FOP[PJD UJNF
$ĹłŃŐŃĽķ &ŋĹłŉň
'PMMPXJOH UIF .FTP[PJD FTUBCMJTINFOU PG UIF GPVS NBKPS HSPVQT UIF NPMFDVMBS
BOE GPTTJM SFDPSET TIPX UISFF NBKPS $FOP[PJD FWFOUT JO EJBUPN FWPMVUJPO
BDDPSEJOH UP 4JNT FU BM 	Ǌǈǈǎ
 BOE ,PPJTUSB FU BM 	ǊǈǈǏ
 ĉFTF NBKPS FWFOUT BSF
	ǉ
 UIF JOWBTJPO PG GSFTI XBUFS 	Ǌ
 UIF FWPMVUJPO PG UIF ĉBMBTTJPTJSBMFT 	B
TVCHSPVQ PG UIF CJ BOE NVMUJQPMBS DFOUSJD EJBUPNT XJUI B SPVOE PVUMJOF UIBU JT
FDPMPHJDBMMZ JNQPSUBOU JO NPEFSO PDFBOT
 BOE 	ǋ
 UIF FWPMVUJPO PG UIF SBQIF
8IJMF UIF JOWBTJPO PG GSFTI XBUFS PCWJPVTMZ SFQSFTFOUT BO JNQPSUBOU FWFOU GPS UIF
DMBEF TJODF UIF CVML PG JUT QSFTFOUEBZ EJWFSTJUZ JT GPVOE UIFSF JU JT EJđDVMU UP TFF
IPX UIJT XPVME JOĚVFODF NPSQIPMPHJDBM EJWFSTJUZ JO UIF PQFO PDFBO
'VSUIFSNPSF GPTTJM FWJEFODF GSPN UFSSFTUSJBM EFQPTJUT PG &BSMZ $SFUBDFPVT BHF JO
,PSFB 	$IBOH FU BM Ǌǈǈǋ
 BOE -BUF $SFUBDFPVT BHF JO .FYJDP 	$IBDÓO#BDB
FU BM ǊǈǈǊ
 TVHHFTU UIBU UFSSFTUSJBMJ[BUJPO NBZ IBWF CFHVO FBSMJFS UIBO DPNNPOMZ
UIPVHIU ĉF FWPMVUJPO PG UIF SBQIF BOE IFODF UIF EJWFSTJėDBUJPO PG SBQIJE
EJBUPNT JT QSPCBCMZ QIZMPHFOFUJDBMMZ UIF NPTU JNQPSUBOU FWFOU PG UIF $FOP[PJD
&SB CFDBVTF UIFSF JT TP NVDI EJWFSTJUZ JO UIBU HSPVQ
ǊǊǋ $ĹłŃŐŃĽķ 5ĵŎŃłŃŁĽķ %ĽŋĹŇňĽŉŏ
ĉF $FOP[PJD TUBTJT JO QMBOLUPOJD EJBUPN NPSQIPTQBDF TVHHFTUFE CZ NPMFDVMBS
DMPDLT TUBOET JO TUBSL DPOUSBTU UP B DBOPOJDBM SFBEJOH PG UIF $FOP[PJD SFDPSE PG
QMBOLUPOJD EJBUPN EJWFSTJUZ ĉF SFDPSE PG EJBUPN TQFDJFT EJWFSTJUZ IBT MPOH CFFO
JOUFSQSFUFE BT BO BMNPTU NPOPUPOJD JODSFBTF UISPVHI UIF $FOP[PJD &SB 	4NBMM
ǉǑǌǎ 4QFODFS$FSWBUP ǉǑǑǑ
 UIPVHI UIJT WJFX IBT CFFO SFDFOUMZ DIBMMFOHFE CZ
3BCPTLZ BOE 4PSIBOOVT 	ǊǈǈǑ
 ĉJT DBOPOJDBM WJFX IBT CFFO XJEFMZ BDDFQUFE
BOE NBSTIBMMFE BT FWJEFODF GPS FYBNQMF JO FYQMBOBUJPOT PG $FOP[PJD EFDMJOF JO
NBSJOF TJMJDJD BDJE DPODFOUSBUJPOT 	)BSQFS BOE ,OPMM ǉǑǏǍ -B[BSVT FU BM ǊǈǈǑ

BOE UIF FWPMVUJPO PG NPEFSO QIZUPQMBOLUPO 	'BMLPXTLJ FU BM Ǌǈǈǌ
 4VDI
ǉǊ
FYQMBOBUJPOT PG $FOP[PJD EJBUPN FWPMVUJPO JNQMZ UIBU UIFJS TIBSQ SJTF JO EJWFSTJUZ
JT B QSPYZ GPS ESBNBUJD FOWJSPONFOUBM FYQBOTJPO BOE TVDDFTT *O TP GBS BT FDPMPHZ
BOE NPSQIPMPHZ BSF MJOLFE JU XPVME CF SFBTPOBCMF UP FYQFDU UIBU FDPMPHJDBM
EJWFSTJėDBUJPO XPVME HP IBOE JO IBOE XJUI BO JODSFBTFE EJWFSTJUZ PG GPSN ĉF
DBOPOJDBM SFBEJOH PG UIF EJBUPN EJWFSTJUZ SFDPSE UIFSFGPSF JNQMJFT B NBKPS
FDPMPHJDBM FYQBOTJPO PG UIF EJBUPNT JO $FOP[PJD &SB BOE JG OPU EJSFDUMZ
SFRVJSJOH BO FYQBOTJPO PG NPSQIPTQBDF DFSUBJOMZ TVHHFTUT JU
*O UIJT TUVEZ XF UFTU UIF IZQPUIFTJT UIBU JO TQJUF PG JODSFBTJOH UBYPOPNJD
EJWFSTJUZ EJTQBSJUZ BOENPSQIPTQBDF PDDVQBODZ PGNBSJOF QMBOLUPOJD
EJBUPNT UISPVHI UIF $FOP[PJD &SB XFSF DIBSBDUFSJ[FE CZ TUBTJT 1SJPS
NPSQIPTQBDF TUVEJFT PO EJBUPNT JODMVEJOH CPUI UIFPSFUJDBM 	1BQQBT ǊǈǈǍ
 BOE
FNQJSJDBM 	%V #VG BOE #BZFS ǊǈǈǊ
 NPSQIPTQBDFT XFSF MJNJUFE FJUIFS UP
QBSUJDVMBS MJOFBHFT PS TUVEJFT PG WBMWF PVUMJOFT BOE QFOOBUF TUSJBUJPOT JHOPSJOH UIF
NBOZ PUIFS GFBUVSFT PG GSVTUVMFT #FDBVTF PG UIF EJWFSTJUZ BOE DPNQMFYJUZ PG
TUSVDUVSFT DPNQSJTJOH UIF EJBUPN GSVTUVMF XF PQU UP EFTDSJCF EJBUPN
NPSQIPMPHZ VTJOH EJTDSFUF DIBSBDUFST 	PO UIF OPNJOBM TDBMF PG 4UFWFOT ǉǑǌǎ

8F VTF UIF SFDPSE PG EJBUPN PDDVSSFODFT QSPWJEFE CZ UIF/FQUVOF EBUBCBTF UP
RVBOUJGZ PDDVQBODZ PG UIJT NPSQIPTQBDF UISPVHI UJNF *O PSEFS UP DPWFS UIF GVMM
CSFBEUI PG NPSQIPMPHJFT DBQUVSFE CZ UIJT SFDPSE XF XPSL BU UIF HFOVT MFWFM BOE
VTF UIF EJBUPN HFOFSB GPVOE JO UIF/FQUVOF EBUBCBTF UP DPOTUSVDU B
NPSQIPTQBDF 8F ėSTU EJTDVTT XBZT PG WJTVBMJ[JOH NPSQIPTQBDF UP EFQJDU NPSF
FYQMJDJUMZ UIF NPSQIPMPHJDBM NFBOJOH PG NPSQIPTQBDF PSEJOBUJPOT 8JUI UIJT
NPSF JOUVJUJWF TFOTF XF JOUFSQSFU UIF IJTUPSZ PG $FOP[PJD EJBUPN EJTQBSJUZ
Ǌǋ .ĵŉĹŇĽĵŀň ĵłĸ.ĹŉļŃĸň
ĉF GVMM SBOHF PG NPSQIPMPHJFT B HSPVQ PG PSHBOJTNT DBO IBWF JT PěFO EFTDSJCFE
BT B NPSQIPTQBDF .PSQIPTQBDFT BSF WFDUPS TQBDFT EFėOFE CZ BYFT SFQSFTFOUJOH
BO BTQFDU PS NFBTVSFNFOU PG UIF PSHBOJTN &BDI QPJOU JO UIFTF TQBDFT SFQSFTFOUT
B EJTUJODU NPSQIPMPHZ XIJDI NBZ PS NBZ OPU CF PDDVQJFE CZ BO PSHBOJTN "
EJTUJODUJPO JT DPNNPOMZ NBEF CFUXFFO UIFPSFUJDBM NPSQIPTQBDFT BOE FNQJSJDBM
ǉǋ
NPSQIPTQBDFT *O UIFPSFUJDBM 	PS HFOFSBUJWF
 NPSQIPTQBDFT UIF BYFT BSF UIF
QBSBNFUFST PG B HFPNFUSJD NPEFM PG PSHBOJTN TIBQF ĉFPSFUJDBM NPSQIPTQBDFT
UFOE UP CF PG SFMBUJWFMZ MPX EJNFOTJPOBMJUZ BOE BSF UIVT PěFO HSBQIJDBMMZ
SFQSFTFOUFE JO UIFJS GVMM EJNFOTJPOBMJUZ UIF DMBTTJDBM BOE GPVOEBUJPOBM FYBNQMF JT
3BVQT UISFFEJNFOTJPOBM NPSQIPTQBDF PG DPJMFE TIFMMT 	3BVQ BOE .JDIFMTPO
ǉǑǎǍ
 *O FNQJSJDBMNPSQIPTQBDFT CZ DPOUSBTU FBDI BYJT SFQSFTFOUT B
NFBTVSFNFOU PG TPNF TPSU XIJDI DPVME CF B DPOUJOVPVT NFBTVSFNFOU MJLF B
MFOHUI PS BO BOHMF PS B EJTDSFUF NFBTVSFNFOU TVDI BT UIF OVNCFS PG TFHNFOUT PS
UIF QSFTFODFBCTFODF PG B GFBUVSF &NQJSJDBM NPSQIPTQBDFT UFOE UP CF
IJHIEJNFOTJPOBM BOE UIVT SFRVJSF QSPKFDUJPO PS PSEJOBUJPO UP CF WJTVBMJ[FE JO
UXP EJNFOTJPOT 8IJMF UIFSF IBT CFFO TPNF EFCBUF BCPVU UIF SFMBUJWF NFSJUT PG
UIFPSFUJDBM WFSTVT FNQJSJDBM NPSQIPTQBDFT 	FH .D(IFF ǉǑǑǑ
 CPUI DBO CF
DPOTJEFSFE BT EJĎFSFOU NBOJGPMET XJUIJO B iUSVFu QIFOPUZQJD NPSQIPTQBDF
DPNQSJTFE PG NPSF EJNFOTJPOT UIBO DBO FJUIFS CF NPEFMFE PS NFBTVSFE
%FQFOEJOH PO UIF PSHBOJTNT BOE UIF SFTFBSDI RVFTUJPOT BU IBOE FJUIFS B
UIFPSFUJDBM PS BO FNQJSJDBM NPSQIPTQBDF NBZ CF UIF NPTU SFMFWBOU SFQSFTFOUBUJPO
PG UIF SBOHF PG NPSQIPMPHJFT PDDVQJFE CZ B HSPVQ PG PSHBOJTNT
Ǌǋǉ 5ļĹ/ĻņŋŌńĻ%ĵŉĵĶĵňĹ
%PDVNFOUJOH UIF PDDVQBUJPO PG NPSQIPTQBDF UISPVHI UJNF SFRVJSFT NFBTVSFT PG
B UBYPOT NPSQIPMPHZ BT XFMM BT JUT SBOHF JO UJNF *O NBOZ NPSQIPTQBDF TUVEJFT
UP EBUF UIF MBĨFS IBT CFFO BDIJFWFE UISPVHI SBOHF DPNQJMBUJPOT JOGFSSJOH B
UBYPOT EVSBUJPO CBTFE PO ėSTU BOE MBTU PDDVSSFODFT 	FH 'PPUF ǉǑǑǋ ǉǑǑǍB
4NJUI BOE #VOKF ǉǑǑǑ &CMF ǊǈǈǈB
 0WFS UIF QBTU UXP EFDBEFT IPXFWFS
QBMFPCJPMPHJTUT IBWF CFHVO UP BTTFNCMF BOE VTF MBSHF EBUBCBTFT PG GPTTJM
PDDVSSFODFT TP BT UP BEESFTT TFDVMBS EJĎFSFODFT JO TBNQMJOH *O UIJT TUVEZ XF UIVT
VTF BO PDDVSSFODFCBTFE EBUBCBTF UP QPQVMBUF B NPSQIPTQBDF UISPVHI UJNF
ĉF/FQUVOF EBUBCBTF QSPWJEFT B SFDPSE PG $FOP[PJD QMBOLUPOJD EJBUPN
PDDVSSFODFT 4BNQMJOH JOUFOTJUZ JO/FQUVOF JT OPU VOJGPSN UISPVHI UJNF UIF
OVNCFS PG TBNQMFT EFDSFBTFT TVCTUBOUJBMMZ XJUI BHF JO QBSU CFDBVTF PMEFS TFBĚPPS
ǉǌ
JT NPSF MJLFMZ UP IBWF CFFO TVCEVDUFE #FDBVTF NPSF SFDFOU TFEJNFOUT BSF GPVOE
BMNPTU FWFSZXIFSF PO UIF PDFBO ĚPPS BOZ ESJMMJOH PQFSBUJPO UP PMEFS TFEJNFOUT
XJMM BMTP QFOFUSBUF ZPVOHFS TFEJNFOUT JOĚBUJOH UIF OVNCFS PG ZPVOHFS TBNQMFT
8F DPOTUSVDUFE B NPSQIPTQBDF VTJOH EJTDSFUF DIBSBDUFST QPQVMBUJOH JU
UISPVHI UJNF VTJOH UIF PDDVSSFODF EBUB GSPN UIF/FQUVOF EBUBCBTF 8F DPEFE
ǉǊǋ EJTDSFUF NPSQIPMPHJDBM DIBSBDUFST GPS ǉǍǊ EJBUPN HFOFSB VTJOH EFTDSJQUJPOT
GSPN UIF UBYPOPNJD MJUFSBUVSF ĉFTF HFOFSB SFQSFTFOU BMM UIF WBMJE HFOFSB GPVOE
JO UIF/FQUVOF EBUBCBTF 	-B[BSVT ǉǑǑǌ 4QFODFS$FSWBUP ǉǑǑǑ
 QMVT UIPTF GPVOE
JO UIF UISFF QVCMJTIFE $SFUBDFPVT EJBUPN BTTFNCMBHFT SFDPWFSFE CZ UIF
%4%10%1 QSPHSBN 	)BKÓT ǉǑǏǎ (FSTPOEF BOE )BSXPPE ǉǑǑǈ 'PVSUBOJFS
ǉǑǑǉ
 (FOFSB EFTDSJCFE BT SFTUJOH TUBHFT XIJDI SFQSFTFOU B OPOWFHFUBUJWF TUBHF
PG UIF MJGF DZDMF BOE TPNFUJNFT SBEJDBMMZ EJĎFSFOU NPSQIPMPHJFT XFSF FYDMVEFE
GSPN UIF BOBMZTJT #Z MJOLJOH UIFTF NPSQIPMPHJDBM EBUB XJUI UIF GPTTJM PDDVSSFODF
EBUB JO UIF/FQUVOF EBUBCBTF XF XFSF BCMF UP SFDPOTUSVDU EJBUPN NPSQIPTQBDF
UISPVHI UJNF JO UIF PQFO PDFBO 0WFS ǑǍƻ PG UIF EJBUPN PDDVSSFODFT JO UIF
/FQUVOF EBUBCBTF BSF GSPN DPSFT ESJMMFE BU XBUFS EFQUIT> ŝŜŜŜN 	BOE Ǐǈƻ
GSPN EFQUIT> ŞŜŜŜN
 UIVT UIF FWPMVUJPO PG EJBUPNT JO DPBTUBM PS UFSSFTUSJBM
FOWJSPONFOUT NBZ IBWF GPMMPXFE RVJUF EJĎFSFOU USBKFDUPSJFT
ǊǋǊ $ļŃĽķĹ Ńĺ $ļĵŇĵķŉĹŇň
8F DPNQJMFE B MJTU PG NPSQIPMPHJDBM DIBSBDUFST GSPN HFOFSBM EFTDSJQUJPOT PG
GSVTUVMF NPSQIPMPHZ 	#BSCFS BOE )BXPSUI ǉǑǐǉ "OPOZNPVT ǉǑǏǍ
 BOE
UBYPOPNJD EFTDSJQUJPOT PG UIF DIPTFO HFOFSB 5P BWPJE JOUSPEVDJOH CJBT GSPN UIF
UBYPOPNJD TUSVDUVSF JOIFSFOU JO DPNNPOMZ VTFE UFSNJOPMPHZ XF GPSNVMBUFE
NPSQIPMPHJDBM DIBSBDUFST BT HFOFSBMMZ BT QPTTJCMF
'PS NBOZ BTQFDUT PG EJBUPN NPSQIPMPHZ UIF TBNF TIBQF PS TUSVDUVSF JT HJWFO
EJĎFSFOU OBNFT JO UIF MJUFSBUVSF EFQFOEJOH PO UIF UBYPOPNJD HSPVQ JO XIJDI JU
BQQFBST 'PS FYBNQMF TPNF BVUIPST VTF BMNPTU OPOPWFSMBQQJOH WPDBCVMBSJFT JO
EFTDSJCJOH QPSFT BOE UIFJS BSSBOHFNFOU PO UIF GSVTUVMF JO UIF UXP NBKPS HSPVQT
PG EJBUPNT DFOUSJDT BOE QFOOBUFT BMUIPVHI UIF TUSVDUVSFT BSF PCWJPVTMZ
ǉǍ
DPNQBSBCMF 	TFF GPS FYBNQMF "OPOZNPVT ǉǑǏǍ
 4JODF DPEJOH TFQBSBUF
DIBSBDUFST GPS iBSFPMBUJPOu 	Q ǋǌǐ JCJE
 WT iTUSJBUJPOu 	Q ǋǌǑ JCJE
 XPVME
JOUSPEVDF BO BSUJėDJBM TFQBSBUJPO CFUXFFO TJNJMBS TUSVDUVSFT XF JOTUFBE DSFBUFE
HFOFSBMMZ BQQMJDBCMF DIBSBDUFST GPS iQPSF BSSBOHFNFOUu ĉJT TJOHMF TFU PG
DIBSBDUFST DBO SFQSFTFOU UIF NPSQIPMPHJFT CFBSJOH EJĎFSFOU TFUT PG OBNFT JO UIF
UXP HSPVQT 8F BQQMJFE B TJNJMBS UBYPOPNJDBMMZ BHOPTUJD BQQSPBDI UP PUIFS DBTFT
XIFSF UIF UFSNJOPMPHZ VTFE JO UIF MJUFSBUVSF GPS TJNJMBS TUSVDUVSFT EJĎFST BNPOH
HFOFSB CFDBVTF UIF TUSVDUVSFT EJĎFS EFWFMPQNFOUBMMZ BSF OPU DPOTJEFSFE
IPNPMPHPVT PS TJNQMZ PDDVS JO EJĎFSFOU UBYB
ĉF DIBSBDUFST DIPTFO JO UIJT XBZ XFSF DPEFE BT CJOBSZ PS VOPSEFSFE
NVMUJTUBUF DIBSBDUFST 	JF UIFZ BSF NFBTVSFNFOUT PO UIF OPNJOBM TDBMF 4UFWFOT
ǉǑǌǎ
 "MUIPVHI BMM NJTTJOH EBUB XFSF USFBUFE FRVBMMZ JO UIF BOBMZTJT QSFTFOUFE
CFMPX XF EJTUJOHVJTIFE CFUXFFO UISFF EJĎFSFOU UZQFT JO UIF NPSQIPMPHJDBM EBUB
NBUSJY DIBSBDUFS TUBUFT OPU PCTFSWFE CFDBVTF PG NJTTJOH JOGPSNBUJPO MPHJDBMMZ
JOBQQMJDBCMF DIBSBDUFS TUBUFT BOE DIBSBDUFS TUBUFT WBSZJOH XJUIJO PS CFUXFFO
TQFDJFT PG B HFOVT XJUI OP PCWJPVTMZ QSFEPNJOBOU TUBUF " EFTDSJQUJPO PG FBDI
DIBSBDUFS JT QSPWJEFE JO "QQFOEJY # PO QBHF ǉǐǏ XIJMF UIF DPNQMFUF
NPSQIPMPHJDBM EBUB NBUSJY JT QSPWJEFE JO "QQFOEJY $ PO QBHF ǉǑǌ
Ǌǋǋ .ŃŇńļŃŀŃĻĽķĵŀ %ĵŉĵ
8F DPEFE UIF NPSQIPMPHJDBM DIBSBDUFS TUBUFT GPS FBDI HFOVT CBTFE PO
EFTDSJQUJPOT GSPN UIF UBYPOPNJD MJUFSBUVSF 'PS ǎǌ PG UIF ǉǍǊ HFOFSB JOWFTUJHBUFE
XF VTFE EFTDSJQUJPOT QSPWJEFE JO UIF TUBOEBSE UFYU CZ 3PVOE FU BM 	ǉǑǑǈ
 'PS
UIF SFNBJOJOH HFOFSB XF DPOTVMUFE UIF XJEFS MJUFSBUVSF VTVBMMZ UIF PSJHJOBM
HFOFSJD EFTDSJQUJPO BT XFMM BT UIF NPTU EFUBJMFE PS SFDFOU TUVEZ BWBJMBCMF BOE
TPVHIU 4&. JNBHFT XIFSFWFS QPTTJCMF " DPNQMFUF MJTUJOH PG UIF TPVSDFT
DPOTVMUFE GPS FBDI HFOVT JT QSPWJEFE JO "QQFOEJY % PO QBHF Ǌǋǈ
#FDBVTF PG UIF TPVSDFT PG JODPNQMFUF EBUB NFOUJPOFE BCPWF TPNF PG UIF
HFOFSB JO UIF EBUB NBUSJY IBE SFMBUJWFMZ GFX DIBSBDUFST XJUI WBMJE TUBUFT -JLFXJTF
B OVNCFS PG UIF DIBSBDUFST IBE WBMJE TUBUFT GPS POMZ B GFX HFOFSB *O PSEFS UP BWPJE
ǉǎ
JODMVEJOH SFMBUJWFMZ VOJOGPSNBUJWF HFOFSB BOE DIBSBDUFST XF SFNPWFE HFOFSB BOE
DIBSBDUFST XJUI MFTT UIBO ǐǈƻ PCTFSWFE FOUSJFT ĉF JNQMJDBUJPOT PG TFĨJOH EBUB
DVMMJOH UISFTIPMET IBWF CFFO EJTDVTTFE CZ $JBNQBHMJP FU BM 	Ǌǈǈǉ
 BOE BSF
JOWFTUJHBUFE JO EFUBJM JO $IBQUFS ǋ ĉF DVMMFE EBUB NBUSJY DPOTJTUT PG ǉǌǈ HFOFSB
BOE ǉǈǈ DIBSBDUFST 	"QQFOEJY $

Ǌǋǌ 0ķķŊŇŇĹłķĹ %ĵŉĵ
%JBUPN PDDVSSFODF EBUB VTFE JO UIF BOBMZTJT UP EFUFSNJOF IPX UIF NPSQIPTQBDF
CFDBNF PDDVQJFE UISPVHI UJNF XFSF EPXOMPBEFE GSPN UIF/FQUVOF EBUBCBTF WJB
IĨQQPSUBMDISPOPTPSH JO .BZ ǊǈǈǑ " TVCTUBOUJBM OVNCFS PG DIBOHFT XFSF
NBEF JODMVEJOH DPSSFDUJOH NJTTQFMMFE HFOVT OBNFT FMJNJOBUJOH [FSPBHF
PDDVSSFODFT FMJNJOBUJOH UBYB JODPSSFDUMZ DMBTTJėFE BT EJBUPNT BOE FMJNJOBUJOH
UBYB DPOTJEFSFE UP CF SFTUJOH TUBHFT SBUIFS UIBO WFHFUBUJWF DFMMT 	BDDPSEJOH UP
)BSHSBWFT ǉǑǐǎ )BSXPPE ǉǑǐǐ )FOEFZ BOE 4JNPOTFO ǉǑǏǊ 4VUP Ǌǈǈǌ ǊǈǈǍ
4VUP FU BM ǊǈǈǑ Ǌǈǉǉ
 #FDBVTF UIF/FQUVOF EBUBCBTF POMZ DPOUBJOT NJDSPGPTTJM
PDDVSSFODFT GSPN UIF $FOP[PJD &SB DPNQPVOE UBYPO MJTUT GSPN UIF UISFF
EFTDSJCFE $SFUBDFPVT %4%10%1 BTTFNCMBHFT XFSF BEEFE UP UIF PDDVSSFODF




ĉF BOBMZTFT EFTDSJCFE CFMPX XFSF DBSSJFE PVU VTJOH UIF TUBUJTUJDBM QSPHSBNNJOH
MBOHVBHF 3 	3 %FWFMPQNFOU $PSF 5FBN Ǌǈǉǉ
 ĉF DPEF OFFEFE UP SVO UIF
BOBMZTFT BT XFMM BT UIF QMPĨJOH TPěXBSF JT QSPWJEFE JO "QQFOEJY ' PO QBHF ǊǋǑ
BMM ėMFT BSF BMTP QSPWJEFE JO UIF POMJOF TVQQMFNFOU
ǉǏ
Ǌǌ "łĵŀŏňĽň
Ǌǌǉ -ŃŌ%ĽŁĹłňĽŃłĵŀ 3ĹńŇĹňĹłŉĵŉĽŃł Ńĺ ŉļĹ .ŃŇńļŃňńĵķĹ
1SJODJQBM DPPSEJOBUFT BOBMZTJT 	1$0
 JT POF PG TFWFSBM PSEJOBUJPO NFUIPET VTFE
UP SFQSFTFOU IJHIEJNFOTJPOBM EBUB TFUT JO MPX EJNFOTJPOT 4VDI NFUIPET BSF
OFFEFE UP QMPU UIF ǉǈǈEJNFOTJPOBM OPNJOBMTDBMF NPSQIPTQBDF 	DPOTJTUJOH PG
EJTDSFUF VOPSEFSFE DIBSBDUFST
 EFėOFE CZ UIF NPSQIPMPHJDBM EBUB NBUSJY JO UXP
PS UISFF DPOUJOVPVT EJNFOTJPOT
*O B CFĨFSLOPXO PSEJOBUJPO NFUIPE QSJODJQBM DPNQPOFOUT BOBMZTJT 	1$"

BON× O EBUB NBUSJY JT USBOTGPSNFE EJSFDUMZ 	XIFSFN JT UIF OVNCFS PG HFOFSB
BOE O JT UIF OVNCFS PG DIBSBDUFST
 *O DPOUSBTU UIF BMHPSJUIN GPS 1$0 	(PXFS
ǉǑǎǎ
 PQFSBUFT PO BON×NNBUSJY PG QBJSXJTF EJTTJNJMBSJUJFT CFUXFFO UBYB
8IFO UIFTF EJTTJNJMBSJUJFT BSF EJTUBODFT PG UIF GBNJMJBS &VDMJEFBO TPSU 1$0
QSPEVDFT BO FRVJWBMFOU SFTVMU UP 1$" *O UIF QSFTFOU DBTF IPXFWFS UIF HFOFSB
SFTJEF JO B TQBDF EFėOFE CZ EJTDSFUF VOPSEFSFE TUBUFT TP B EJĎFSFOU NFUSJD PG
EJTTJNJMBSJUZ JT SFRVJSFE 8F VTFE UIF TVN PG DIBSBDUFS TUBUF NJTNBUDIFT EJWJEFE
CZ UIF OVNCFS PG QPTTJCMF NBUDIFT 	JF FYDMVEJOH DPNQBSJTPOT XJUI JOWBMJE
DIBSBDUFS TUBUFT
 BT UIF NFBTVSF PG EJTTJNJMBSJUZ BMTP VTFE GPS FYBNQMF CZ 'PPUF
	ǉǑǑǑ
 -VQJB 	ǉǑǑǑ
 BOE #PZDF BOE ,OPMM 	ǊǈǈǊ
 ĉJT EJTTJNJMBSJUZ NFUSJD IBT
UIF BEWBOUBHF UIBU JU BDDPVOUT GPS TJNJMBSJUZ XIFSF B WBMJE DPNQBSJTPO DBO CF
NBEF CVU EPFT OPU JOĚBUF EJTTJNJMBSJUZ CZ TDPSJOH NJTNBUDIFE TUBUFT XIFSF POF
UBYPO IBT JOWBMJE PS JOBQQMJDBCMF TUBUFT
7ĵŇĽĵłķĹ &ŎńŀĵĽłĹĸ Ķŏ 1$0 "ŎĹň
#FGPSF JOUFSQSFUJOH UIF EJTUSJCVUJPO PG UBYB JO B UXPEJNFOTJPOBM NPSQIPTQBDF
PSEJOBUJPO JU NBLFT TFOTF UP DPOTJEFS IPX XFMM UIF ėSTU UXP BYFT SFQSFTFOU UIF
GVMM TQBDF ĉFSF BSF UXP CBTJD BQQSPBDIFT UP DBMDVMBUJOH UIJT PODF DBO FJUIFS
DPNQBSF UIF FJHFOWBMVFT BTTPDJBUFE XJUI 1$0 BYFT PS DPSSFMBUF EJTUBODFT JO
1$0TQBDF XJUI PSJHJOBM EJTUBODFT ĉF NFUIPET HJWF TMJHIUMZ EJĎFSFOU SFTVMUT
4JODF 1$0 JT BO FJHFOWFDUPS NFUIPE B OBUVSBM ėSTU BQQSPBDI JT UP DPNQBSF UIF
ǉǐ
-PN\YL  MVSSV^PUN WHNL! 7SV[Z ZOV^PUN [OL KPZ[YPI\[PVU VM ]HYPHUJL HTVUN [OL WYPUJPWHS
JVVYKPUH[L H_LZ ( [OL THNUP[\KL VM LPNLU]HS\LZ HZZVJPH[LK ^P[O [OL 7*6 H_LZ ^OPJO PZ PU
KPJH[P]L VM [OLPY YLSH[P]L PUMVYTH[PVU JVU[LU[ (S[OV\NO [OL OPNOLY LPNLU]HS\LZ HJJV\U[ MVY T\JO
VM [OL [V[HS Z\NNLZ[PUN [OH[ T\JO VM [OL PUMVYTH[PVU PZ JVU[HPULK PU [OLT [OL ÄYZ[ [^V 7*6
H_LZ KV OH]L T\JO SHYNLY HZZVJPH[LK LPNLU]HS\LZ HUK [OL PUJS\ZPVU VM M\Y[OLY H_LZ ZOV^Z
YHWPKS` KPTPUPZOPUN YL[\YUZ ) [OL ZX\HYLK JVYYLSH[PVU (3Ş) IL[^LLU ZX\HYLK WHPY^PZL KPZ
ZPTPSHYP[PLZ PU [OL VYPNPUHS (N × N) TH[YP_ HUK ZX\HYLK ,\JSPKLHU KPZ[HUJLZ PU H 7*6ZWHJL













































FJHFOWBMVFT BTTPDJBUFE XJUI ėSTU UXP QSJODJQBM DPPSEJOBUF BYFT UP UIPTF BTTPDJBUFE
XJUI UIF IJHIFS BYFT 1MPĨJOH UIPTF WBMVFT 	'JH Ǌǉ"
 QSPWJEFT B RVBMJUBUJWF
BTTFTTNFOU PG UIF WBSJBODF BTTPDJBUFE XJUI FBDI BYJT TIPXJOH UIBU UIF
FJHFOWBMVFT ESPQ SBQJEMZ BMUIPVHI UIF IJHIFS BYFT BSF OPU OFHMJHJCMF 0OF XBZ UP
RVBOUJGZ UIJT JT UP EJWJEF UIF TVN PG UIF ėSTU UXP FJHFOWBMVFT CZ UIF TVN PG BMM
FJHFOWBMVFT 	BT EPOF CZ #PZDF BOE ,OPMM ǊǈǈǊ 'PPUF ǉǑǑǍB
 HJWJOH BO FTUJNBUF
PG Ǌǎƻ PG UIF UPUBM WBSJBODF FYQMBJOFE CZ UIF ėSTU UXP QSJODJQBM DPPSEJOBUF BYFT
)PXFWFS POMZ ǎǋ PG UIF ǉǌǈ FJHFOWBMVFT BSF QPTJUJWF 	TFF 'JH Ǌǉ"
 ĉJT DPVME
CF EVF UP TFWFSBM SFBTPOT ėSTU XF TIPVME OPU FYQFDU NPSF QPTJUJWF FJHFOWBMVFT
UIBO DIBSBDUFST TFDPOE UIFSF XFSF NJTTJOH EBUB BOE ėOBMMZ CFDBVTF UIF
EJTTJNJMBSJUZ NFUSJD DIPTFO JT OPO&VDMJEFBO UIFSF NBZ OPU CF BO BSSBOHFNFOU JO
UIF 	&VDMJEFBO
 1$0TQBDF UIBU DPSSFTQPOET UP UIF DBMDVMBUFE EJTTJNJMBSJUJFT
ĉFSF BSF TFWFSBM XBZT UP EFBM XJUI UIFTF OFHBUJWF FJHFOWBMVFT JO FTUJNBUJOH UIF
JOGPSNBUJPO GSPN UIF PSJHJOBM EBUB NBUSJY JO UIF QSJODJQBM DPPSEJOBUF BYFT ĉF
ſƀ GVODUJPO UIBU DBSSJFT PVU 1$0 JO 3 GPS FYBNQMF DBMDVMBUFT B
iHPPEOFTT PG ėUu TUBUJTUJD JO UXP XBZT UIBU BSF CPUI EJĎFSFOU GSPN UIF BCPWF
FJUIFS OFHBUJWF FJHFOWBMVFT BSF JHOPSFE XIJDI SFTVMUT JO UIF FTUJNBUF PG WBSJBODF
FYQMBJOFE ESPQQJOH UP ǉǐƻ PS UIF TVN PG UIF BCTPMVUF WBMVFT PG UIF FJHFOWBMVFT JT
VTFE JOTUFBE JO XIJDI DBTF UIF FTUJNBUF ESPQT FWFO GVSUIFS UP ǉǌƻ
"O FNQJSJDBM BMUFSOBUJWF GPS FTUJNBUJOH UIF JOGPSNBUJPO SFUBJOFE CZ UIF
QSJODJQBM DPPSEJOBUF BYFT JT UP DBMDVMBUF UIF DPSSFMBUJPO CFUXFFO QBJSXJTF
EJTUBODFT BNPOH HFOFSB JO UIF PSJHJOBM EJTTJNJMBSJUZ NBUSJY BOE UIF QBJSXJTF
EJTUBODFT PG UIF TBNF HFOFSB JO 1$0TQBDF 	'PPUF ǉǑǑǑ
 "T FYQFDUFE JODMVEJOH
QSPHSFTTJWFMZ NPSF QSJODJQBM DPPSEJOBUF BYFT JODSFBTFT UIF DPSSFMBUJPO 	'JH
Ǌǉ#
 ĉJT BQQSPBDI TVHHFTUT UIBU UIF ėSTU UXP QSJODJQBM DPPSEJOBUF BYFT FYQMBJO
BCPVU ǋǏƻ PG UIF WBSJBODF JO UIF PSJHJOBM EJTTJNJMBSJUZ NBUSJY B IJHIFS WBMVF UIBO
UIF FTUJNBUFT CBTFE PO DPNQBSJOH FJHFOWBMVFT
*U JT BMTP VTFGVM UP LOPX XIJDI DIBSBDUFST DPOUSJCVUF NPTU UP FBDI PG UIF 1$0
BYFT 8IJMF JU OPU QPTTJCMF UP QMPU iMPBEJOHTu 	UIF QSPKFDUJPO PG UIF UIF PSJHJOBM
DIBSBDUFS BYFT JOUP UIF MPXFSEJNFOTJPOBM TQBDF
 BT DPNNPOMZ EPOF GPS 1$"
CFDBVTF PVS DIBSBDUFST BSF EJTDSFUF VOPSEFSFE BOE DPOUBJO NJTTJOH EBUB 'PPUF
Ǌǉ
	ǉǑǑǍC ǉǑǑǑ
 TVHHFTUFE BO BOBMPHPVT BQQSPBDI UP EJTDPWFS XIJDI DIBSBDUFST BSF
BTTPDJBUFE XJUI XIJDI 1$0 BYJT ĉF JEFB JT UP DPNQBSF UIF DIBSBDUFS TUBUFT PG
UBYB GPS FBDI DIBSBDUFS XJUI UIF 1$0 TDPSFT PG UBYB VTJOH B OPOQBSBNFUSJD
NFBTVSF PG DPSSFMBUJPO 0OF TVDI NFBTVSF JT UIF $SBNÊS DPFđDJFOU XIJDI DBO
CF VTFE UP NFBTVSF UIF EFHSFF PG BTTPDJBUJPO CFUXFFO BĨSJCVUFT XIJDI BSF
NFBTVSFE JO VOPSEFSFE DBUFHPSJFT 	4JFHFM BOE $BTUFMMBO +S ǉǑǐǐ Q ǊǊǍ
 8F
DBMDVMBUFE UIJT NFBTVSF GPS FBDI QBJSJOH PG DIBSBDUFST BOE 1$0 BYFT *O PSEFS UP
EJTDSFUJ[F UIF 1$0 TDPSFT XF EJWJEFE FBDI BYJT JOUP GPVS BSCJUSBSZ JOUFSWBMT PG
FRVBM MFOHUI 8F UIFO DPOTUSVDUFE B K× Š DPOUJOHFODZ UBCMF XIFSF K JT UIF
OVNCFS PG WBMJE DIBSBDUFS TUBUFT GPS UIF DIBSBDUFS JO RVFTUJPO &OUSJFT JO UIF UBCMF
BSF DPVOUT PG UIF OVNCFS PG HFOFSB GPS FYBNQMF XJUI DIBSBDUFS TUBUF ǈ BOE GBMMJOH
JO UIF MPXFTU RVBSUFS PG UIF SBOHF PG UIF 1$0 BYJT .FBTVSJOH BO BTTPDJBUJPO
CFUXFFO TDPSF PO UIF 1$0 BYJT BOE DIBSBDUFS TUBUF SFRVJSFT BU MFBTU UXP DPMVNOT
JO UIJT DPOUJOHFODZ UBCMF UP IBWF OPO[FSP TVNT XIJDI JT XIZ DIBSBDUFST UIBU IBE
GFXFS UIBO UXP TUBUFT XJUI WBMJE FOUSJFT XFSF DVMMFE GSPN UIF EBUBTFU 'SPN UIJT
UBCMF XF DBMDVMBUFE B $SBNÊS DPFđDJFOU BOE BO BTTPDJBUFE QWBMVF VTJOH UIF
ſƀ GVODUJPO JO UIF 3 QBDLBHF WDE 	.FZFS FU BM Ǌǈǉǉ
 ĉF SFTVMUT PG
UIF ǎǌǊǎ QBJSXJTF DPNQBSJTPOT BSF TVNNBSJ[FE JO 'JHVSF ǊǊ
8IJMF UIF BTTPDJBUJPOT CFUXFFO NPSQIPMPHJDBM DIBSBDUFST BOE 1$0 BYFT BSF
TUSPOHFTU JO UIF MPXFS BYFT UIFSF BSF BMTP TJHOJėDBOU BTTPDJBUJPOT XJUI IJHIFS
BYFT ĉF MBSHFTU BOE EBSLFTU DJSDMFT PO 'JHVSF ǊǊ NBSL UIF TUSPOHFTU BOE NPTU
TJHOJėDBOU BTTPDJBUJPOT CFUXFFO DIBSBDUFST BOE QBSUJDVMBS 1$0 BYFT #SPBEMZ
UIFSF BSF NPSF TJHOJėDBOU BTTPDJBUJPOT XJUI UIF MPXFS 1$0 BYFT DPSSPCPSBUJOH
UIF SFTVMUT EFTDSJCFE BCPWF ĉJT DBO CF TFFO JO UXP XBZT FJUIFS CZ OPUJOH UIBU
NPTU PG UIF EBSL DJSDMFT BSF UP UIF MFě PG UIF QMPU PS CZ OPUJOH UIBU CPUI UIF IFJHIU
BOE EBSLOFTT PG UIF CBST QMPĨFE CFOFBUI UIF YBYJT JODSFBTF UP UIF MFě
3FHBSEMFTT PG UIFNFUIPE VTFE UIF FTUJNBUFT BMM TVHHFTU UIBU UIFSF JT TJHOJėDBOU
JOGPSNBUJPO DPOUBJOFE JO UIF 1$0 BYFT CFZPOE UIF UXP PS UISFF EJNFOTJPOT UIBU
DBO CF QMPĨFE QSBDUJDBMMZ 4VDI QMPUT XJMM QSPWJEF B HFOFSBM JOEJDBUJPO PG UIF
BSSBOHFNFOU PG HFOFSB JO NPSQIPTQBDF SBUIFS UIBO B DPNQSFIFOTJWF TVNNBSZ PG
UIF PSJHJOBM EBUB NBUSJY )PXFWFS UIF PCTFSWBUJPO UIBU UIFSF JT JOGPSNBUJPO JO
ǊǊ
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-PN\YL ! ;OL KLNYLL VM HZZVJPH[PVU IL[^LLU 7*6 H_LZ _H_PZ HUK JOHYHJ[LYZ PU [OL TVY
WOVZWHJL `H_PZ *PYJSL KPHTL[LY PZ WYVWVY[PVUHS [V [OL *YHTtY JVLMÄJPLU[ MYVT aLYV [V VUL
aLYV Z\NNLZ[PUN [OL 7*6 ZJVYL PZ PUKLWLUKLU[ VM JOHYHJ[LY Z[H[L *PYJSL JVSVY PUKPJH[LZ [OL
HZZVJPH[LK Q]HS\L KHYRLY TLHUPUN TVYL ZPNUPÄJHU[ *VTWHYPZVUZ ^P[O Q]HS\LZ> Ŝ.Ŝš
^LYL UV[ WSV[[LK HUK ^LYL KPZYLNHYKLK PU THYNPUHS YV^ HUK JVS\TU Z\TZ
Ǌǋ
IJHIFS 1$0 BYFT TVHHFTUT UIFSF JT JNQPSUBOU DPNQMFYJUZ JO UIF PSJHJOBM EBUB TFU
	BT PQQPTFE UP B IBOEGVM PG QPXFSGVMMZ FYQMBOBUPSZ DIBSBDUFST
 BOE UIJT TVHHFTUT
UIBU B GVUVSF FĎPSU UP DPOTJEFS UIJT JOGPSNBUJPO JT XBSSBOUFE
*łŉĹŇńŇĹŉĵŉĽŃł Ńĺ 1$0 "ŎĹň
1FSIBQT UIF NPTU DPNNPO DSJUJDJTN PG PSEJOBUFE PS FNQJSJDBM NPSQIPTQBDFT JT
UIBU UIFJS BYFT BSF EBUBEFQFOEFOU 	.D(IFF ǉǑǑǑ 8JMTPO BOE ,OPMM Ǌǈǉǈ
 CVU
B SFMBUFE BOE NPSF QSBDUJDBM QSPCMFN JT UIBU UIFJS BYFT BSF IBSE UP JOUFSQSFU
$PNQBSJTPOT CFUXFFO UIFPSFUJDBM BOE FNQJSJDBM NPSQIPTQBDFT VTVBMMZ QPJOU UP
UIF EJTUJODUJPO UIBU UIF BYFT PG UIF MBĨFS BSF VOTUBCMF XJUI UIF EJNFOTJPOT
DIBOHJOH VQPO BEEJUJPO PS TVCUSBDUJPO PG NPSF UBYB CVU XIBU JT NPSF TFMEPN
NFOUJPOFE JT B SFMBUFE DPOTFRVFODF PG PSEJOBUJOH B IJHIEJNFOTJPOBM TQBDF UIF
SFTVMUJOH BYFT SFQSFTFOU B DPNCJOBUJPO PG NBOZ DIBSBDUFST PS QBSBNFUFST NBLJOH
JU EJđDVMU UP VOEFSTUBOE XIBU NPSQIPMPHJFT EJĎFSFOU QBSUT PG UIF PSEJOBUFE TQBDF
SFQSFTFOU *O QBSUJDVMBS UIJT SFTUSJDUT CJPMPHJDBMMZ NFBOJOHGVM JOUFSQSFUBUJPOT PG
UIF NPSQIPTQBDF CF UIFZ FDPMPHJDBM GVODUJPOBM PS QIZTJPMPHJDBM 	8JMTPO BOE
,OPMM Ǌǈǉǈ
 *O UIF GPMMPXJOH XF EJTDVTT UISFF BQQSPBDIFT UP JOUFSQSFUJOH
QSJODJQBM DPPSEJOBUF BYFT MBCFMJOH TFMFDUFE UBYB XJUI JNBHFT JEFOUJGZJOH XIJDI
DIBSBDUFST DPOUSJCVUF NPTU UP UIF BYFT BOE ėOBMMZ VTJOH UIF TIBQF PG UIF QMPU
TZNCPMT UIFNTFMWFT UP SFQSFTFOU TUBUFT PG NPSQIPMPHJDBM DIBSBDUFST
0OF XJEFMZ VTFE BQQSPBDI UP VOEFSTUBOEJOH 1$0 BYFT JT UP VTF JNBHFT
IJHIMJHIUJOH TPNF PG UIF UBYB 	FH 4XBO BOE 4BVOEFST ǉǑǐǏ 'JH ǉ
 ĉJT GPSN PG
WJTVBMJ[BUJPO 	'JH Ǌǋ
 TVHHFTUT UIBU QFOOBUF EJBUPNT PDDVQZ UIF MPXFS SJHIU
RVBESBOU XIJMF CJ BOE NVMUJQPMBS DFOUSJDT TFFN UP CF JO UIF MFě IBMG 8IJMF
CFĨFS UIBO TIPXJOH QMPU TZNCPMT BMPOF POMZ TPNF PG UIF QPJOUT DBO CF MBCFMMFE
MFBWJOH PUIFST VOMBCFMFE BOE UIVT XJUI VODMFBS NPSQIPMPHJFTãFTQFDJBMMZ GPS
MBSHF EBUBTFUT ĉF JNBHFT BSF BMTP B DPNQMFY DPNQPTJUF PG NBOZ NPSQIPMPHJDBM
DIBSBDUFST UIBU DBO CF EJđDVMU UP EFDPOWPMWF CFDBVTF UIFZ DBOOPU CF MPDBUFE BU
UIF DPSSFDU DPPSEJOBUFT EVF UP UIFJS TJ[F *OTUFBE SFQSFTFOUJOH UIF EJTUSJCVUJPO PG
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[H_H
JOEJDBUJPO PG XIBU UIF BYFT NFBO
8F VTFE UIF SFTVMUT PG UIF DIBSBDUFSm1$0 BYJT BTTPDJBUJPO TVNNBSJ[FE JO
'JHVSF ǊǊ BCPWF UP JEFOUJGZ XIJDI DIBSBDUFST DPOUSJCVUF NPTU UP UIF ėSTU UXP
1$0 BYFT VTFE UP WJTVBMJ[F UIF NPSQIPTQBDF 	'JH Ǌǋ
 5BCMF Ǌǉ MJTUT UIF
DIBSBDUFST XJUI UIF TUSPOHFTU BOE NPTU TJHOJėDBOU BTTPDJBUJPOT XJUI 1$0 BYFT ǉ
BOE Ǌ 4PNF PG UIFTF DIBSBDUFST BSF FYQFDUFE QBSUJDVMBSMZ UIF TIBQF PG UIF
TUSVDUVSBM QBĨFSO DFOUFS PG UIF QSJNBSZ TJMJDB SJCT CFDBVTF UIFZ BSF EFUFSNJOBOUT
CPUI PG PWFSBMM NPSQIPMPHZ BOE PG IJHIMFWFM UBYPOPNZ BOE UIFZ UIVT SFĚFDU
TJHOJėDBOU NPSQIPMPHJDBM WBSJBODF 0UIFS DIBSBDUFST BSF NPSF TVQSJTJOH TVDI BT
EFUBJMFE GFBUVSFT PG UIF SBQIF PS TQFDJBMJ[FE QSPDFTTFT XIJDI BQQMZ UP POMZ B TNBMM
TVCTFU PG UIF HFOFSB JO UIF BOBMZTJT " EFFQFS TUBUJTUJDBM JOWFTUJHBUJPO XPVME CF
OFFEFE UP VOEFSTUBOE XIZ DIBSBDUFST XF XPVME FYQFDU B QSJPSJ UP CF SBUIFS
NJOPS TIPX TVDI TUSPOH BTTPDJBUJPO XJUI UIF ėSTU UXP 1$0 BYFT )PXFWFS JU JT
QMBVTJCMF UIBU DIBSBDUFST XJUI GFX TUBUFT BOE NBOZ NJTTJOH FOUSJFT BSF TJNQMZ
NPSF MJLFMZ UP GBMM JOUP DPODPSEBOU QBĨFSOT PO UIF 1$0 BYFT CZ DIBODF BMPOF JO B
ǊǍ
XBZ UIBU JT OPU BEFRVBUFMZ DPSSFDUFE GPS JO UIF DBMDVMBUJPO PG QWBMVFT
;HISL ! ;OL JOHYHJ[LYZ ^P[O [OL Ä]L OPNOLZ[ *YHTtY JVLMÄJPLU[Z HUK [OL Ä]L SV^LZ[ HZZVJP
H[LK Q]HS\LZ VU [OL ÄYZ[ [^V 7*6 H_LZ
$SBNÊS DPFĎ "YJT $IBS ƺ $IBSBDUFS EFTDSJQUJPO
ǈǐǌ 1$ Ǌ ǉǏ $FOUSBM FMFWBUJPO TIBQF
ǈǎǋ 1$ Ǌ ǉǌ 4IBQF PG BQJDBM FMFWBUJPO TVNNJU
ǈǍǑǈǍǋ 1$ Ǌ1$ ǉ ǊǏ .BOUMF TIBQF JO DSPTT TFDUJPO
ǈǍǐ 1$ ǉ ǉǈǈ 3FMBUJWF UIJDLOFTT PG SBQIF TJEFT
ǈǍǏǈǍǈ 1$ ǉ1$ Ǌ ǌǐ 4IBQF PG TUSVDUVSBM QBĨFSO DFOUFS
ǈǌǑ 1$ ǉ ǉǑ "OHMF CFUXFFO WBMWF GBDF BOE NBOUMF
ǈǌǍ 1$ Ǌ ǑǊ 3BQIF FYUFOU
ǈǌǌ 1$ ǉ ǐǌ -PDBUJPO PG MBCJBUF QSPDFTT	FT

QWBMVF "YJT $IBS ƺ $IBSBDUFS EFTDSJQUJPO
≤ ǈǈǈǈǈǉ 1$ ǉ1$ Ǌ ǉǑ "OHMF CFUXFFO WBMWF GBDF BOE NBOUMF
< ǈǈǈǈǈǉ 1$ ǉ ǉǈ (FOFSBM UPQPHSBQIZ PG WBMWF GBDF
< ǈǈǈǈǈǉ 1$ ǉ ǌǑ 1BDLJOHDPPSEJOBUJPO PG QPSFT
< ǈǈǈǈǈǉ 1$ ǉ1$ Ǌ ǌǐ 4IBQF PG TUSVDUVSBM QBĨFSO DFOUFS
< ǈǈǈǈǈǉ 1$ ǉ Ǌǌ %FQUI PG NBOUMF
< ǈǈǈǈǈǉ 1$ Ǌ ǊǏ .BOUMF TIBQF JO DSPTT TFDUJPO
< ǈǈǈǈǈǉ 1$ Ǌ ǌǉ %JTUJODU DFOUSBM BSFB
ǈǈǈǈǈǋ 1$ Ǌ ǊǊ .BSHJOBM SJEHF BU SJN
8F DBO HFU B TPNFXIBU DMFBSFS JOUFSQSFUBUJPO PG XIBU 1$0 BYFT ǉ BOE Ǌ
SFQSFTFOU CZ QMPĨJOH UIF EJĎFSFOU TUBUFT PG TPNF PG UIF DIBSBDUFST NPTU DMPTFMZ
BTTPDJBUFE XJUI UIPTF BYFT 	'JH Ǌǌ
 ĉJT FYFSDJTF EJWJEFT UIF QMPU BSFB JOUP
DMFBSMZ EFėOFE EJBHPOBM RVBESBOUT 	'JHT Ǌǌ"m$
 'JHVSF Ǌǌ" DPOėSNT UIF
TVHHFTUJPO GSPN 'JHVSF Ǌǋ UIBU DFOUSJD GPSNT MJF JO UIF VQQFS MFě IBMG BOE
QFOOBUF GPSNT JO UIF MPXFS SJHIU IBMG PG UIF QMPU 'JHVSFT Ǌǌ#m$ PO UIF PUIFS
IBOE TIPX BO PSUIPHPOBM EJWJTJPO JOUP GPSNT XJUI TUSBJHIU DMFBSMZ EFėOFE
NBOUMFT JO UIF VQQFS SJHIU BOE GPSNT XJUI DPOWFY NBOUMFT XJUIPVU DMFBS
EJTUJODUJPO GSPN UIF WBMWF GBDF JO UIF MPXFS MFě
ĉF BSSBOHFNFOU PG DIBSBDUFS TUBUFT JO 'JHVSFT Ǌǌ%m( JT MFTT XFMM EFėOFE CVU
TUJMM DPOUSJCVUFT NFBOJOH UP UIF TQBDF EFėOFE CZ UIF UXP 1$0 BYFT TIPXO
%JBUPNT XJUI VOJGPSNMZ TJ[FE QPSFT PO UIF WBMWF GBDF PDDVS BMM PWFS UIF QMPU
XIJMF UIPTF XJUI MBSHFS PS TNBMMFS QPSFT IBWF QPTJUJWF 1$ Ǌ TDPSFT 	'JH Ǌǌ%

Ǌǎ
-PN\YL  MVSSV^PUN WHNL! 4VYWOVZWHJL WSV[Z VM [OL ÄYZ[ [^V 7*6 H_LZ ^P[O WSV[ Z`TIVSZ
KLUV[PUN JOHYHJ[LY Z[H[LZ MVY ZL]LU VM [OL JOHYHJ[LYZ (. JOHYHJ[LY U\TILYZ ZOV^U PU WHYLU
[OLZLZ ZLL (WWLUKP_ ) MVY KL[HPSLK KLZJYPW[PVU TVZ[ HZZVJPH[LK ^P[O [OVZL H_LZ ZLL ;HISL

































































































































































































































































































































































































































































































































4JNJMBSMZ EJBUPNT XJUI VOPSOBNFOUFE SJNT BSF GPVOE BMM PWFS UIF QMPU XIJMF
UIPTF XJUI TIPSU NBSHJOBM TQJOVMFT NPTUMZ IBWF QPTJUJWF 1$ ǉ TDPSFT BOE UIPTF
XJUI MPOH NBSHJOBM TQJOFT NPTUMZ IBWF QPTJUJWF 1$ Ǌ TDPSFT 	'JH Ǌǌ&
 .PTU PG
UIF GPSNT XJUI WBMWF GBDF QPSFT JO IFYBHPOBM BSSBOHFNFOU IBWF OFHBUJWF 1$ ǉ
TDPSFT XIJMF UIPTF JO TRVBSF BSSBOHFNFOU PS JO SPXT UFOE UP IBWF QPTJUJWF 1$ ǉ
TDPSFT 	'JH Ǌǌ'
 'JOBMMZ UIF DPOWFYJUZ PG UIF WBMWF GBDF TFFNT UP EFDSFBTF XJUI
JODSFBTJOH 1$ ǉ TDPSF 	'JH Ǌǌ(
 *O TVNNBSZ 'JHVSF Ǌǌ SFWFBMT UIF GPMMPXJOH
UFOEFODJFT JO UIF 1$0 TQBDF 	ǉ
 TUSBJHIU BOE DMFBSMZ EFėOFE NBOUMFT UPXBSE UIF
VQQFS SJHIU WFSTVT JOEJTUJODU BOE DPOWFY NBOUMFT UPXBSE UIF MPXFS MFě PG UIF QMPU
BOE 	Ǌ
 IFYBHPOBMMZBSSBOHFE QPSFT BOE DPOWFY WBMWF GBDFT UPXBSE UIF MFě WFSTVT
MJOFBSMZBSSBOHFE QPSFT BOE ĚBĨFS WBMWF GBDFT UPXBSE UIF SJHIU PG UIF QMPU
8F PĎFS POF GVSUIFS BMUFSOBUJWF WJTVBMJ[BUJPO PG UIF NPSQIPTQBDF VTJOH QMPU
TZNCPMT HFOFSBUFE GSPN NPSQIPMPHJDBM DIBSBDUFS TUBUFT UP HJWF B SJDIFS
WJTVBMJ[BUJPO PG UIF NPSQIPTQBDF UIBO CZ VTJOH BSCJUSBSZ TZNCPMT 4JODF UIF
DIBSBDUFS TUBUFT SFQSFTFOU TIBQF QSPQFSUJFT JU NBLFT TFOTF BU MFBTU JO TPNF DBTFT
UP VTF UIF TIBQFT PG UIF TUBUFT BT UIF QMPĨJOH TZNCPMT UIFNTFMWFT 8F VTF UIF
TUBUFT PG UISFF DIBSBDUFST EFTDSJCJOH UIF HSPTT TIBQF PG UIF GSVTUVMF UP EFUFSNJOF
UIF GPSN PG UIF QMPU TZNCPM 	'JH ǊǍ
 TIPXJOH B DMFBS EJWJTJPO CFUXFFO SPVOE
BOE FRVBOU GPSNT JO UIF VQQFS MFě BOE FMPOHBUF GPSNT JODMVEJOH SBQIFCFBSJOH
HFOFSB JO UIF MPXFS SJHIU PG UIF NPSQIPTQBDF QMPU ĉJT HJWFT B NPSF JOUVJUJWF
WJFX PG UIF OPUJPO TVHHFTUFE CZ 'JHVSFT Ǌǋ BOE Ǌǌ UIBU DFOUSJD EJBUPNT PDDVQZ
UIF VQQFS MFě BOE QFOOBUFT UIF MPXFS SJHIU PG UIF QMPU BSFB 8F BMTP OPUF UIBU
SBQIJE EJBUPNT JO UIJT PSEJOBUJPO EP OPU PDDVQZ BO BSFB EJTUJODU GSPN UIF
BSBQIJE QFOOBUFT
"SNFE XJUI B WJTVBMJ[BUJPO PG UIF NPSQIPTQBDF BOE B CFĨFS VOEFSTUBOEJOH PG
JUT BYFT XF DBO CFHJO UP JOWFTUJHBUF UIF EJBUPNT FWPMVUJPOBSZ IJTUPSZ ĉFSF BSF
UXP NBKPS SFDPSET PG FWPMVUJPOBSZ IJTUPSZ UIF GPTTJM SFDPSE BOE UIF SFDPSE GSPN
HFOFUJD JOGPSNBUJPO 8IJMF XF GPDVT PO UIF GPTTJM SFDPSE JO UIJT QBQFS XF CFHJO







































-PN\YL ! 4VYWOVZWHJL WSV[ VM [OL ÄYZ[ [^V 7*6 H_LZ ^P[O WSV[ Z`TIVSZ NLULYH[LK MYVT
NYVZZ ZOHWL JOHYHJ[LY Z[H[LZ ;OL ZOHWL VM [OL WSV[ Z`TIVS·LSSPWZL YLJ[HUNSL [YPHUNSL VY
V]HS·YLWYLZLU[Z JOHYHJ[LY  [OL ]HS]L ]PL^ V\[SPUL ZOHWL JH[LNVY` ;OL HZWLJ[ YH[PV VM [OL
WSV[ Z`TIVS YLWYLZLU[Z JOHYHJ[LY  [OL HZWLJ[ YH[PV VM [OL KPH[VT MY\Z[\SL PU ]HS]L ]PL^ *OHY
HJ[LY   WYLZLUJL VY HIZLUJL VM H YHWOL PZ YLWYLZLU[LK I` H ]LY[PJHS SPUL KYH^U ^P[OPU [OL WSV[
Z`TIVS
ǋǈ
ǊǌǊ .ŃŇńļŃňńĵķĹ ĵłĸ .ŃŀĹķŊŀĵŇ %ĵŉĵ
8IBU SFMBUJPOTIJQ CFUXFFO NPMFDVMBS QIZMPHFOZ BOE NPSQIPTQBDF XPVME XF
FYQFDU UP TFF JG UIF $FOP[PJD &SB XBT DIBSBDUFSJ[FE CZ UIF PDDVQBUJPO PG
TJHOJėDBOU OFX NPSQIPTQBDF JO PUIFS XPSET JG PVS FYQFDUBUJPO PG $FOP[PJD
TUBTJT XBT GBMTF *G BEEJOH EJWFSTJUZ XFSF UP BEE NPSQIPTQBDF XF XPVME TFF DMPTF
SFMBUJPOTIJQT CFUXFFO UIF QPTJUJPOT PG HFOFSB PO B USFF BOE UIFJS QPTJUJPO JO
NPSQIPTQBDF XJUI EFSJWFE DMBEFT PDDVQZJOH OFX TFQBSBUF SFHJPOT .PSF
TQFDJėDBMMZ IBWJOH JEFOUJėFE UIF FWPMVUJPO PG SBQIJET BOE UIF ĉBMBTTJPTJSBMFT BT
LFZ $FOP[PJD FWFOUT XF NJHIU FYQFDU UIFTF HSPVQT UP PDDVQZ EJTDSFUF SFHJPOT PG
NPSQIPTQBDF UP UIF FYDMVTJPO PG PUIFS HFOFSB
#Z DPNQBSJOH UIF EJTUSJCVUJPO PG HFOFSB PO B QIZMPHFOFUJD USFF XJUI UIFJS
EJTUSJCVUJPO PO B NPSQIPTQBDF QMPU IPXFWFS XF DBO TFF UIBU POMZ UIF DPBSTFTU
QIZMPHFOFUJD EJWJTJPO JT SFĚFDUFE JO NPSQIPTQBDF 	'JH Ǌǎ
 ĉF USFF UPQPMPHZ
TIPXO JT B NPMFDVMBS QIZMPHFOZ CZ 4PSIBOOVT 	ǊǈǈǏ
 CBTFE PO B
NBYJNVNMJLFMJIPPE BOBMZTJT PG 446 S3/" TFRVFODFT 0UIFS NPMFDVMBS
QIZMPHFOJFT HJWF CSPBEMZ TJNJMBS SFTVMUT UIPVHI UIF EFUBJMFE BSSBOHFNFOU PG
HFOFSB WBSJFT 	FH ,PPJTUSB FU BM ǊǈǈǏ
 8JUI UIF BEKBDFOU NPSQIPTQBDF QMPUT
UIF ėHVSF TIPXT UIBU QFOOBUFT BOE DFOUSJDT GBMM JOUP EJĎFSFOU BSFBT PG
NPSQIPTQBDF 	UIF MPXFS SJHIU BOE VQQFS MFě SFTQFDUJWFMZ BT TFFO QSFWJPVTMZ JO
'JHT ǊǍ BOE Ǌǌ
 CVU HSPVQT BU ėOFS TDBMFT PG QIZMPHFOFUJD SFTPMVUJPO PWFSMBQ
8JUIJO UIF QFOOBUFT GPS FYBNQMF SBQIJET BOE BSBQIJET GBMM JO UIF TBNF
PWFSMBQQJOH SFHJPO SBEJBM BOE CJ BOE NVMUJQPMBS DFOUSJDT BMTP PWFSMBQ $MBEFT
XJUIJO UIFTF HSPVQT EP OPU PDDVQZ EJTUJODU SFHJPOT UP UIF FYDMVTJPO PG PUIFST GPS
FYBNQMF UIF ĉBMBTTJPTJSBMFT DMBEF 	1PSPTJSB UISPVHI $ZDMPUFMMB PO UIF DMBEPHSBN
JO 'JH Ǌǎ JO WBSJPVT IVFT PG CMVFQVSQMF
 EP OPU GBMM JO B EJTUJODU BSFB XJUIJO UIF
CJ BOE NVMUJQPMBS DFOUSJD HSPVQ ĉJT PCTFSWBUJPO TVHHFTUT UIBU CFZPOE UIF
FTUBCMJTINFOU PG DFOUSJDT BOE QFOOBUFT DMBEFT HFOFSBMMZ SFFWPMWFE UIF TBNF
HSPTT NPSQIPMPHJFT BOE EJE OPU FYQMPSF OFX BOE EJTUJODU BSFBT PG NPSQIPTQBDF
*U BMTP TVHHFTUT JO UFSNT PG HSPTT NPSQIPMPHZ UIBU XF DBOOPU SFKFDU PVS
IZQPUIFTJT PG TUBTJT JO NPSQIPTQBDF PDDVQBODZ BěFS UIF SBEJBUJPO PG QFOOBUF
ǋǉ
-PN\YL  MVSSV^PUN WHNL! 3LM[ [VWVSVN` VM H TVSLJ\SHY WO`SVNLU` VM KPH[VTZ :VYOHUU\Z
 IHZLK VU H TH_PT\T SPRLSPOVVK HUHS`ZPZ VM U\JSLHYLUJVKLK ::< Y95( ZLX\LUJLZ
[YPTTLK [V ZOV^ VUS` YLWYLZLU[H[P]L ZWLJPLZ MYVT LHJO VM [OL  NLULYH MV\UK IV[O PU [OL
WO`SVNLU` HUK [OPZ Z[\K ` ;OL MV\Y WSV[Z VU [OL YPNO[ ZOV^ ^OLYL [OL NLULYH PU LHJO VM [OL MV\Y
THQVY NYV\WZ MHSS PU [OL TVYWOVZWHJL 7*6 H_LZ  HUK  WSV[ HYLH HZ PU -PNZ    
>P[OPU LHJO VM [OL MV\Y NYV\WZ NLULYH HYL JVSVYJVKLK I` WYV_PTP[` VU [OL [YLL LN PU [OL [VW











































































































































































































































































































































































































































































































































































EJBUPNT CBTFE PO UIF JOUFSQSFUBUJPO PG NPMFDVMBS EBUB
*U JT JNQPSUBOU UP OPUF UIBU B OVNCFS PG PUIFS EJBUPN QIZMPHFOJFT IBWF CFFO
QVCMJTIFE CBTFE CPUI PO EJĎFSFOU UBYB BOE PO EJĎFSFOU USFF CVJMEJOH NFUIPET
	FH .FEMJO BOE ,BD[NBSTLB Ǌǈǈǌ ,PPJTUSB FU BM ǊǈǈǏ GPS B SFWJFX TFF8JMMJBNT
ǊǈǈǏ
 ĉFTF QIZMPHFOJFT BHSFF PO UIF UIF MBSHFTUTDBMF GFBUVSFT PG UIF EJBUPN
USFF DFOUSJD EJBUPNT GPSN B QBSBQIZMFUJD HSPVQ BOE QFOOBUFT B DMBEF BOE
TJNJMBSMZ XJUIJO QFOOBUFT UIF BSBQIJET GPSN B QBSBQIZMFUJD HSPVQ BOE UIF SBQIJET
B DMBEF #FZPOE UIJT MFWFM IPXFWFS UIF QIZMPHFOJFT EJTBHSFF PO NBOZ EFUBJMT
BOE UIJT WBSJBCJMJUZ TVHHFTUT B MFWFM PG VODFSUBJOUZ UIBU DPNQMJDBUFT JOUFSQSFUBUJPO
ĉF ėSTUPSEFS PCTFSWBUJPO UIBU UIF NBKPS HSPVQT PDDVQZ PWFSMBQQJOH SFHJPOT PG
NPSQIPTQBDF JO UIJT PSEJOBUJPO IPXFWFS JT OPU TFOTJUJWF UP UIFTF EJĎFSFODFT
ĉF MBDL PG EJTUJODUJPO JO NPSQIPTQBDF CFUXFFO BSBQIJE BOE SBQIJE EJBUPNT
NBLFT TFOTF JG XF DPOTJEFS UIF GVODUJPO BOE FDPMPHJDBM TJHOJėDBODF PG UIF SBQIF
#FDBVTF JU BMMPXT GPS MPDPNPUJPO UIF SBQIJE EJBUPNT BSF IJHIMZ TVDDFTTGVM JO
UFSSFTUSJBM IBCJUBUT BOE UIF FWPMVUJPO PG UIF SBQIF JO EJBUPNT IBT UIVT CFFO
DPNQBSFE UP UIF FWPMVUJPO PG ĚJHIU JO CJSET JO JUT TJHOJėDBODF 	4JNT FU BM Ǌǈǈǎ

)PXFWFS CFDBVTF/FQUVOF JT NBJOMZ B EFFQTFB SFDPSE PG PQFOPDFBO QMBOLUPO
UIF SBQIF NBZ JO GBDU CF PG MJNJUFE TJHOJėDBODF JO UIJT FOWJSPONFOU SFHBSEMFTT PG
JUT PWFSBMM JNQPSUBODF UP UIF HSPVQ ĉVT XF NJHIU BDUVBMMZ FYQFDU SBQIJE
QFOOBUFT JO UIF QMBOLUPO UP PDDVQZ UIF TBNF GVODUJPOBM BOE FDPMPHJDBM OJDIFT BT
UIF BSBQIJE QFOOBUFT BOEãJG GPSN BOE GVODUJPO BSF SFMBUFEãUIBU UIFZ UIVT
PDDVQZ UIF TBNF SFHJPOT PG NPSQIPTQBDF
ĉF MBDL PG DPSSFTQPOEFODF CFUXFFO QIZMPHFOZ BOE NPSQIPTQBDF JO 'JHVSF
Ǌǎ NJHIU BMTP CF BO BSUJGBDU PG UIF PSEJOBUJPO PG UIF NPSQIPTQBDF 8F IBWF
TIPXO UIBU NVDI JOGPSNBUJPO JT DPOUBJOFE JO IJHIFS 1$0 BYFT 	'JHT Ǌǉ BOE
ǊǊ
 TP XF FYFSDJTF DBVUJPO JO JOUFSQSFUJOH QSPKFDUFE EBUB EJSFDUMZ 'PSUVOBUFMZ
XF DBO VTF UIF VOPSEJOBUFE NBUSJY PG EJTTJNJMBSJUJFTãJF UIF QBJSXJTF EJTUBODFT
BNPOH HFOFSB JO UIF GVMMEJNFOTJPOBM TQBDFãUP NBLF B EJSFDU DPNQBSJTPO XJUI
UIF QIZMPHFOZ CZ DBMDVMBUJOH B DPNQBSBCMF NBUSJY PG QBJSXJTF QBUSJTUJD EJTUBODFT
	UIF TVN PG CSBODI MFOHUIT JF TUBUF DIBOHFT BMPOH UIF CSBODIFT CFUXFFO UXP
UBYB






























































-PN\YL ! ( 7HPY^PZL TVYWOVSVNPJHS KPZ[HUJLZ JOHYHJ[LY Z[H[L TPZTH[JOLZ KP]PKLK I` U\T
ILY VM WVZZPISL TH[JOLZ WSV[[LK HNHPUZ[ WH[YPZ[PJ KPZ[HUJL VU [OL [YLL ZOV^U PU -PN\YL 
) 7HPY^PZL TVYWOVSVNPJHS KPZ[HUJLZ WSV[[LK HNHPUZ[ WHPY^PZL TVSLJ\SHY KPZ[HUJL PKLU[P[`
IL[^LLU HSPNULK ZLX\LUJLZ JHSJ\SH[LK \ZPUN [OL M\UJ[PVU Ŝſƀ MYVT [OL 3
WHJRHNL ZLXPUY
ǋǍ
" EJSFDU DPNQBSJTPO PG NPSQIPMPHJDBM UP QBUSJTUJD EJTUBODF JT TIPXO JO 'JHVSF
ǊǏ" JU TVHHFTUT WFSZ MJĨMF DPSSFMBUJPO CFUXFFO UIF UXP " TJNQMF MJOFBS
SFHSFTTJPO PG QBUSJTUJD EJTUBODF PO NPSQIPMPHJDBM EJTUBODF IBT B TRVBSFE
DPSSFMBUJPO DPFđDJFOU 	3Ş
 WBMVF PG ǈǈǋǎ TVHHFTUJOH BU NPTU B WFSZ XFBL
QPTJUJWF DPSSFMBUJPO *OUFSQSFUJOH UIF TJHOJėDBODF PG UIJT DPSSFMBUJPO JT IPXFWFS
DPNQMJDBUFE CZ UIF GBDU UIBU XF BSF DPNQBSJOH UXP EJTUBODF NBUSJDFT B DIBOHF JO
UIF QPTJUJPO PG BOZ POF QPJOU XJMM DBVTF UIF EJTUBODFT UP BMM PG UIF PUIFS QPJOUT UP
DIBOHF BMTP UIVT UIF FOUSJFT JO FBDI NBUSJY BSF EFQFOEFOU PO POF BOPUIFS
" TUBUJTUJDBM NFUIPE EFTJHOFE TQFDJėDBMMZ UP UFTU UIF DPSSFMBUJPO CFUXFFO UXP
EJTUBODF NBUSJDFT JT UIF .BOUFM UFTU 	4PLBM BOE 3PIMG ǉǑǐǉ Q ǐǉǋ
 *U JT B UZQF PG
QFSNVUBUJPO UFTU JO XIJDI POF PG UIF NBUSJDFT JT JUFSBUJWFMZ SFBSSBOHFE UP HFOFSBUF
B EJTUSJCVUJPO PG UIF DPSSFMBUJPO TUBUJTUJD UP XIJDI UIF PCTFSWFE TUBUJTUJD DBO CF
DPNQBSFE " .BOUFM UFTU XJUI ǉǈǈǈǈǈǈ JUFSBUJPOT HJWFT B ǊTJEFE QWBMVF PG
ǈǈǌǑ TVHHFTUJOH UIBU UIFSF JT B NBSHJOBMMZ TJHOJėDBOU SFMBUJPOTIJQ CFUXFFO
QBUSJTUJD NPMFDVMBS EJTUBODF BOE NPSQIPMPHJDBM EJTUBODF BU UIF ǑǍƻ DPOėEFODF
MFWFM
3BUIFS UIBO VTJOH QBUSJTUJD EJTUBODFT 	'JH ǊǏ"
 XF DBO DPNQBSF
NPSQIPMPHJDBM EJTUBODFT UP NPMFDVMBS EJTUBODF EJSFDUMZ VTJOH UIF EJTUBODF
CFUXFFO BMJHOFE NPMFDVMBS TFRVFODFT 	JF JEFOUJUZ
 JO UIF BCTFODF PG B
QIZMPHFOFUJD IZQPUIFTJT 	'JH ǊǏ#
 6TJOH NPMFDVMBS EJTUBODF EJSFDUMZ SFNPWFT
UIF TVCKFDUJWF DIPJDFT OFDFTTBSZ JO TFMFDUJOH USFFCVJMEJOH NFUIPET ĉF 3Ş JO
UIJT DBTF JT POMZ TMJHIUMZ IJHIFS ǈǈǍǏ ĉF .BOUFM UFTU GPS UIJT DPNQBSJTPO
TVHHFTUT UIBU UIJT SFMBUJPOTIJQ JT BMTP NPSF TJHOJėDBOU XJUI B QWBMVF PG ǈǈǊǌ *G
XF BDDFQU UIFTF SFTVMUT BOE JG XF BTTVNF UIBU UIFSF JT JO GBDU BO VOEFSMZJOH
QPTJUJWF SFMBUJPOTIJQ CFUXFFO NPSQIPMPHZ BOE NPMFDVMBS TFRVFODFT UIF
TPNFXIBU TVSQSJTJOH JNQMJDBUJPO XPVME CF UIBU QIZMPHFOFUJD USFFCVJMEJOH
BDUVBMMZ NBTLT UIBU TJHOBM XFBLFOJOH UIF DPSSFMBUJPO CFUXFFO UIF UXP TFUT PG
EJTUBODFT
ĉF RVBMJUBUJWF TFOTF QSPWJEFE CZ 'JHVSF Ǌǎ UIBU UIF BSSBOHFNFOU PG UBYB PO
UIF QIZMPHFOFUJD USFF JT OPU OFDFTTBSJMZ DPSSFMBUFE XJUI UIFJS BSSBOHFNFOU JO
NPSQIPTQBDF JT UIVT DPOėSNFE RVBOUJUBUJWFMZ CZ B EJSFDU DPNQBSJTPO PG
ǋǎ
NPSQIPMPHJDBM EJTUBODF UP NPMFDVMBS EJTUBODF
*O TVNNBSZ QMPĨJOH QIZMPHFOFUJD SFMBUJPOTIJQT JO NPSQIPTQBDF TVHHFTUT B
XFBL SFMBUJPOTIJQ CFUXFFO NPSQIPMPHZ BOE EFTDFOU 0O UIF POF IBOE UIJT JT
TVSQSJTJOH CFDBVTF EJBUPN QIZMPHFOJFT QSFEBUJOH UIF NPMFDVMBS FSB BOE UIVT
CBTFE PO NPSQIPMPHZ CSPBEMZ BHSFF XJUI NPSF SFDFOU NPMFDVMBS QIZMPHFOJFT
0O UIF PUIFS IBOE NPSQIPMPHJDBMMZCBTFE QIZMPHFOJFT SFMZ PO TIBSFE EFSJWFE
GFBUVSFT 	TZOBQPNPSQIJFT
 UP TJHOJGZ JODMVTJPO JO HSPVQT XIJMF UIF EBUB TFU
VOEFSMZJOH UIF NPSQIPTQBDF DPOTJTUT PG BHOPTUJDBMMZ DIPTFO FRVBMMZ XFJHIUFE
	JF QIFOFUJD
 DIBSBDUFST "T TVDI XF NJHIU OPU FYQFDU DIBOHFT JO UIF TFRVFODFT
DPEJOH GPS UIF SJCPTPNF UP CF DPSSFMBUFE XJUI GSVTUVMF NPSQIPMPHZ PO XIJDI
UIPTF TFRVFODFT QSFTVNBCMZ IBWF MJĨMF EJSFDU CFBSJOH &YQFDUFE PS OPU UIF
SFTVMUT PG DPNQBSJOH QIZMPHFOZ BOENPSQIPTQBDF TVHHFTU UIBU EJĎFSFOU HSPVQT PG
EJBUPNT BOE TVCHSPVQT XJUIJO UIPTF HSPVQT TVDDFTTJWFMZ SFDPMPOJ[FE
BMSFBEZPDDVQJFE SFHJPOT PG NPSQIPTQBDF 4JODF UIF GPVS NBKPS HSPVQT XFSF
BMSFBEZ QSFTFOU CZ UIF FBSMJFTU $FOP[PJD &SB UIF GVMM FYUFOU PG PDDVQJFE
NPSQIPTQBDF TIPVME IBWF CFFO BDIJFWFE FBSMZ BOE TIPX MJĨMF TVCTFRVFOU
DIBOHF ĉFTF SFTVMUT TVQQPSU UIF IZQPUIFTJT UIBU JO UFSNT PG EJTQBSJUZ PS
NPSQIPMPHJDBM WBSJFUZ UIF $FOP[PJD &SB XBT CSPBEMZ DIBSBDUFSJ[FE CZ TUBTJT
Ǌǌǋ .ŃŇńļŃňńĵķĹ 5ļŇŃŊĻļ 5ĽŁĹ
8F OPX FYQMPSF PDDVQBODZ PG UIF NPSQIPTQBDF UISPVHI UIF PUIFS SFDPSE PG
EJBUPN FWPMVUJPOBSZ IJTUPSZ UIF GPTTJM SFDPSE 8IFO WJFXFE BT $FOP[PJD FQPDIT
JO 1$0 BYFT ǉ BOE Ǌ UIF PDDVQJFE NPSQIPTQBDF BSFB TFFNT SFMBUJWFMZ DPOTUBOU
UISPVHI UJNF UP B ėSTU BQQSPYJNBUJPO 	DPMPSFE QPMZHPOT BU UIF CPĨPN PG 'JH
Ǌǐ
 ĉF BSFB PDDVQJFE BQQFBST UP FYQBOE TMJHIUMZ UP UIF MPXFS SJHIU BOE VQQFS
MFě CZ UIF .JPDFOF ĉF 0MJHPDFOF BSFB JT FYQBOEFE UP UIF FYUSFNF VQQFS SJHIU
CVU UIJT JT EVF UP B TJOHMF UBYPO XJUI BO VOVTVBM NPSQIPMPHZ 	TFF QPJOU CFUXFFO
i0u BOE iMu PG i0MJHPDFOFu
 *O BEEJUJPO UP UIF TMJHIU FYQBOTJPO PG NPSQIPTQBDF
BSFB TQBSTFMZ PDDVQJFE BSFBT BQQFBS UP CFDPNF iėMMFE JOu BOE NPSF EFOTFMZ
PDDVQJFE UISPVHI UJNF
ǋǏ
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ĉF $SFUBDFPVT UJNF CJOT QBSUJDVMBSMZ UIF &BSMZ $SFUBDFPVT BQQFBS UP PDDVQZ
B NVDI TNBMMFS BSFB PG NPSQIPTQBDF )PXFWFS SJHPSPVTMZ JOUFSQSFUJOH UIF
$SFUBDFPVT SFTVMUT JT DIBMMFOHJOH CFDBVTF TP NVDI MFTT EBUB XBT JODMVEFE UIBO JO
UIF/FQUVOF EBUBCBTF 4QFDJėDBMMZ UIF &BSMZ BOE -BUF $SFUBDFPVT UJNF CJOT
DPOUBJO UBYPO MJTUT GSPN POF BOE UISFF 0%1 IPMFT SFTQFDUJWFMZ XIJMF UIF
1BMFPDFOF BMPOF DPOUBJOT MJTUT GSPN ǎǉ TBNQMFT GSPN TJY 0%1 IPMFT
'VSUIFSNPSF TFWFSBM NPSQIPMPHJDBMMZ EJWFSHFOU UBYB EJE OPU NFFU UIF BQQMJFE
DVMMJOH UISFTIPME EVF UP JODPNQMFUF EFTDSJQUJPOT BOE XFSF UIVT FYDMVEFE GSPN
UIF BOBMZTJT ĉF $SFUBDFPVT TBNQMFT NBZ UIVT TIPX MFTT NPSQIPMPHJDBM WBSJFUZ
UIBO XBT BDUVBMMZ QSFTFOU UIPVHI JU XBT QSPCBCMZ TUJMM MPXFS UIBO UIF $FOP[PJD
TBNQMFT QBSUJDVMBSMZ UIF &BSMZ $SFUBDFPVT
ĉFSF BSF OVNFSPVT XBZT PG RVBOUJGZJOH EJTQBSJUZ PS XIBU IBT CFFO DBMMFE UIF
iXJUIJOHSPVQ WBSJBODF PG GPSNu 	&SXJO ǊǈǈǏ
 UIBU HP CFZPOE UIF RVBMJUBUJWF
EFTDSJQUJPO PG NPSQIPTQBDF PDDVQBODZ QSPWJEFE CZ QMPUT MJLF 'JHVSF Ǌǐ ĉFZ
JODMVEJOH DPVOUT PG IJHIFS UBYB UIF TVN PG VOJWBSJBUF WBSJBODFT UPUBM SBOHF UIF
OVNCFS PG VOJRVF QBJSXJTF DIBSBDUFS DPNCJOBUJPOT QBSUJDJQBUJPO SBUJP WBSJPVT
NFBTVSFT PG 1$0 WPMVNF BOE NFBO QBJSXJTF EJTUBODF 	GPS EFUBJMT TFF ĉPNBT
BOE 3FJG ǉǑǑǋ 'PPUF ǉǑǑǍB $JBNQBHMJP FU BM Ǌǈǈǉ &SXJO ǊǈǈǏ
 4PNF PG UIFTF
NFUSJDT BT FYQMBJOFE CFMPX NBZ EFTDSJCF EJĎFSFOU BTQFDUT PG NPSQIPTQBDF
PDDVQBUJPO UXP NBKPS BTQFDUT PG XIJDI BSF IPX GBS UBYB BSF GSPN FBDI PUIFS PO
BWFSBHF BOE XIBU WPMVNF PG UIF TQBDF JT PDDVQJFE /FYU XF QSFTFOU NFUSJDT GPS
UIPTF UXP BTQFDUT VTJOH NFBO QBJSXJTF EJTUBODF UP EFTDSJCF UIF GPSNFS BOE UXP
NFBTVSFT PG PDDVQJFE 1$0 WPMVNF 	DPOWFY IVMM BOE BMQIB TIBQF WPMVNF
 UP
EFTDSJCF UIF MBĨFS
.FBO QBJSXJTF EJTUBODF JT B DPNNPOMZ VTFE NFUSJD GPS EJTQBSJUZ 	GPS FYBNQMF
CZ 'PPUF ǉǑǑǍB -VQJB ǉǑǑǑ #PZDF BOE ,OPMM ǊǈǈǊ
 IBWJOH UIF BEWBOUBHF UIBU
JU DBO CF DBMDVMBUFE GSPN UIF NPSQIPMPHJDBM EBUB EJSFDUMZ XJUIPVU SFRVJSJOH
PSEJOBUJPO "OPUIFS BEWBOUBHF PG UIJT NFUSJD JT UIBU JU IBT CFFO TIPXO UP CF
SFMBUJWFMZ JOTFOTJUJWF UP TBNQMJOH CJBT 	'PPUF ǉǑǑǍB $JBNQBHMJP FU BM Ǌǈǈǉ
%FMJOF ǊǈǈǑ
 .FBO QBJSXJTF EJTUBODF TVHHFTUT UIBU EJTQBSJUZ DIBOHFE MJĨMF PWFS
UIF DPVSTF PG UIF $FOP[PJD &SB TIPXJOH B TMJHIU EFDMJOF 	'JH ǊǑ"
 ĉFTF
ǌǈ
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.lP PMioceneOlig.EocenePal.L. CretaceousE. Cret
● Species richness (Neptune)
Genus richness (morphospace)
ǌǊ
SFTVMUT TIPX UIBU QBJST PG HFOFSB BSF PO BWFSBHF BCPVU ǏǈmǏǍƻ TJNJMBS JO
BQQMJDBCMF DIBSBDUFST XJUI BO BQQBSFOU QFBL JO UIF 0MJHPDFOF BOE EFDMJOJOH
HSBEVBMMZ PWFS UIF DPVSTF PG UIF $FOP[PJD &SB " EJTBEWBOUBHF PG UIJT NFUIPE JT
UIBU JT TBZT OPUIJOH BCPVU UIF UPUBM FYUFOU PS TIBQF PG UIF PDDVQJFE NPSQIPTQBDF
$BMDVMBUJOH DPOWFY IVMM WPMVNF BOPUIFS EJTQBSJUZ NFUSJD JT B XBZ PG
RVBOUJGZJOH UIF BNPVOU PG TQBDF PDDVQJFE CZ B TFU PG QPJOUT 	'PPUF ǉǑǑǑ
 "
DPOWFY IVMM JT B TIBQF FODMPTJOH B TFU PG QPJOUT VTJOH UIF TNBMMFTU QPTTJCMF OVNCFS
PG UIPTF QPJOUT 	JO UXP EJNFOTJPOT JU JT UIF FRVJWBMFOU PG TQBOOJOH B SVCCFS CBOE
BSPVOE B TFU PG QFHT
 ĉF WPMVNF 	PS IZQFSWPMVNF
 PG UIJT TIBQF GPS FBDI UJNF
CJO XBT DBMDVMBUFE GPS JODSFBTJOH OVNCFST PG 1$0 BYFT VQ UP ǉǈ 	CFZPOE XIJDI
DPNQVUBUJPOBM MJNJUT BSF SFBDIFE
 *O PSEFS UP CF DPNQBSBCMF UIF SFTVMUT BSF
QSFTFOUFE TUBOEBSEJ[FE UP UIF MBSHFTU WBMVF JO UIF UJNF TFSJFT
ĉF DPOWFY IVMM WPMVNFT DBMDVMBUFE BSF TIPXO JO ǊǑ# ĉF QMPU TIPXT BO
JODSFBTF JO WPMVNF XJUI UJNF SFHBSEMFTT PG UIF OVNCFS PG EJNFOTJPOT VTFE UP
DBMDVMBUF JU ĉFSF JT B EFDMJOF JO WPMVNF PWFS UIF NPTU SFDFOU Ǎ .ZS PS TP
IPXFWFS UIJT NBZ CF SFMBUFE UP UIF XFMMLOPXO FEHF FĎFDU PG UIF SBOHFUISPVHI
UBYPO DPVOUJOHNFUIPE 	3BVQ ǉǑǏǊ "MSPZ ǊǈǉǈB
 ĉF MBSHFTU WPMVNF JT SFBDIFE
JO UIF 0MJHPDFOF TIPXJOH B QBSUJDVMBSMZ QSPOPVODFE TQJLF JO UIF ǊǑ .B UJNF CJO
)PXFWFS CZ FYBNJOJOH UIF 0MJHPDFOF UJNF TMJDF QMPĨFE JO 'JHVSF Ǌǐ JU JT DMFBS
UIBU UIJT TQJLF JT EVF UP B TJOHMF PVUMJFS UBYPO QSFTFOU POMZ BU UIBU UJNF ĉJT
JMMVTUSBUFT B TIPSUDPNJOH PG UIF DPOWFY IVMM NFUIPE EVF UP PVUMJFST PS XJEFMZ
TFQBSBUFE DMVTUFST PG QPJOUT JU DBO JODMVEF TVCTUBOUJBM BSFBT PG VOPDDVQJFE TQBDF
"MQIB TIBQFT BSF B HFOFSBMJ[BUJPO PG DPOWFY IVMMT UIBU XIFO BQQSPQSJBUF WBMVFT
PG ћ BSF DIPTFO BEESFTT UIF FNQUZTQBDF QSPCMFN VTJOH UIF DPOWFY IVMM NFUIPE
PG RVBOUJGZJOH NPSQIPTQBDF PDDVQBUJPO "MQIB TIBQFT 	&EFMTCSVOOFS BOE
.ÛDLF ǉǑǑǊ
 BMMPX VOPDDVQJFE TQBDF UP CF SFNPWFE GSPN UIF DPOWFY IVMM BLJO
UP iTDPPQJOH PVUu TQBDF XJUI BO JDFDSFBN TDPPQ PG B HJWFO SBEJVT ћ BT UIF WBMVF
PG ћ JODSFBTFT UIF BMQIB TIBQF DPOWFSHFT PO UIF DPOWFY IVMM ĉF NFUIPE XBT
ėSTU BQQMJFE UP NPSQIPTQBDFT CZ -PX 	Ǌǈǈǎ
 8F VTFE UIF BMQIBTIBQFȗE QBDLBHF
JO 3 	-BGBSHF BOE 1BUFJSP-PQF[ ǊǈǉǊ
 JU JT MJNJUFE UP DBMDVMBUJOH WPMVNF JO
UISFF EJNFOTJPOT 'SPN UIJT FYFSDJTF XF ėOE UIBU UIF NPSQIPTQBDF PDDVQBUJPO
ǌǋ
TIPXT UIF TBNF QBĨFSO PG TFDVMBS JODSFBTF JO WPMVNF BT UIF DPOWFY IVMM WPMVNF
CVU XJUIPVU UIF FYBHHFSBUFE QFBLT 	'JH ǊǑ$
 "MQIB TIBQF WPMVNF SPVHIMZ
EPVCMFT PWFS UIF $FOP[PJD &SB
ĉFTF EJĎFSFOU NFUSJDT PG EJTQBSJUZãNFBO QBJSXJTF EJTUBODF BOE UIF WPMVNF
PG NPSQIPTQBDF PDDVQJFEãHJWF WFSZ EJĎFSFOU SFTVMUT CFDBVTF UIFZ NFBTVSF
EJĎFSFOU BTQFDUT PG EJTQBSJUZ .FBO QBJSXJTF EJTUBODF EFDMJOFT TMJHIUMZ PWFS UIF
$FOP[PJD &SB JO TUBSL DPOUSBTU UP PDDVQJFE WPMVNF 	BT DBMDVMBUFE FJUIFS CZ
DPOWFY IVMMT PS CZ BMQIB TIBQFT
 XIJDI JODSFBTFT TVCTUBOUJBMMZ PWFS UJNF ĉFTF
EJWFSHFOU SFTVMUT DBO CF VOEFSTUPPE BT NFBTVSJOH UXP EJĎFSFOU BTQFDUT PG
NPSQIPTQBDF PDDVQBUJPO ĉF WPMVNF JODSFBTFT BT UIF FYUFOU PG NPSQIPTQBDF
PDDVQJFE JODSFBTFT *G UIF OVNCFS PG HFOFSB XFSF UP TUBZ DPOTUBOU XF XPVME BMTP
FYQFDU B DPODPNJUBOU JODSFBTF JO BWFSBHF QBJSXJTF EJTUBODF )PXFWFS UIF OVNCFS
PG HFOFSB PDDVQZJOH UIJT TQBDF BMTP JODSFBTFT UISPVHI UJNF MFBWJOH HFOFSB QBDLFE
NPSF UJHIUMZ JOUP NPSQIPTQBDF BOE UIVT SFEVDJOH UIF BWFSBHF EJTUBODF CFUXFFO
UIFN %JTQBSJUZ DBO UIVT CPUI JODSFBTF TVCTUBOUJBMMZ BOE EFDSFBTF TMJHIUMZ PWFS
UIF $FOP[PJD &SBãUIF GPSNFS JO UIF TFOTF PG UIF SBOHF PG NPSQIPMPHJDBM WBSJFUZ
BOE UIF MBĨFS JO UIF TFOTF PG UIF BWFSBHF NPSQIPMPHJDBM EJTUJODUOFTT PG UBYB
"OPUIFS XBZ UP RVBOUJGZ UIF iQBDLJOHu PG NPSQIPTQBDF TVHHFTUFE CZ UIF
EFDMJOF JO NFBO QBJSXJTF EJTUBODF JT UP DBMDVMBUF UIF WPMVNF PG NPSQIPTQBDF
PDDVQJFE QFS UBYPO ĉJT SFTVMU JT TIPXO JO 'JHVSF ǊǑ% BOE JU TIPXT B TJNJMBS
USFOE UP UIF NFBO QBJSXJTF EJTUBODF SFTVMUT JO 'JHVSF ǊǑ" UIF BNPVOU PG 1$0
WPMVNF QFS HFOVT JT TMJHIUMZ EFDSFBTJOH QPJOUJOH BHBJO UP BO JODSFBTF JO UIF
OVNCFS PG UBYB ėMMJOH NPSQIPTQBDF PVUQBDJOH UIF HSPXUI PG UIF WPMVNF
PDDVQJFE
#FDBVTF UIF IJHIFS 1$0 BYFT DPOUBJO TVCTUBOUJBM JOGPSNBUJPO 	'JHT Ǌǉ BOE
ǊǊ
 XF OPUFE UIBU SFTVMUT CBTFE POMZ PO B GFX PSEJOBUFE BYFT TIPVME CF
JOUFSQSFUFE XJUI DBVUJPO *O PSEFS UP FYBNJOF NPSQIPTQBDF PDDVQBODZ JO B NPSF
EJSFDU XBZ XF DPVOUFE UIF OVNCFS PG SFBMJ[FE DIBSBDUFS TUBUFT UISPVHI UJNF
DPOTJEFSJOH UIF SBX NPSQIPMPHJDBM EBUB XJUIPVU PSEJOBUJPO ĉJT NFUSJD JT
TJNJMBS UP UIF OVNCFS PG SFBMJ[FE VOJRVF QBJSXJTF DIBSBDUFS DPNCJOBUJPOT PG
ĉPNBT BOE 3FJG 	ǉǑǑǋ
 BOE 'PPUF 	ǉǑǑǍB
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UIBO UIF FYUSFNFMZ TQBSTFMZ QPQVMBUFE GVMM NPSQIPTQBDF )PXFWFS JU DPOTJEFST
POMZ XIFUIFS B DIBSBDUFS TUBUF JT SFBMJ[FE JOEFQFOEFOU PG PUIFS DIBSBDUFST *O
NPSQIPTQBDF TUVEJFT XJUI SFMBUJWFMZ GFX DIBSBDUFST UIF GPSNFS BQQSPBDI JT
QSFGFSBCMF CFDBVTF UIF ǉEJNFOTJPOBM TQBDF PG DIBSBDUFS TUBUFT DBO RVJDLMZ
CFDPNF TBUVSBUFE 	JF BMM DIBSBDUFS TUBUFT BSF NPSF PS MFTT BMXBZT SFBMJ[FE CVU
PDDVS JO EJĎFSFOU DPNCJOBUJPOT JO EJĎFSFOU UBYB
 *O UIF QSFTFOU TUVEZ IPXFWFS
UIF TQBDF PG DIBSBDUFS TUBUFT POMZ BQQSPBDIFT TBUVSBUJPO BU UIF WFSZ FOE PG UIF
UJNF TFSJFT 	'JH Ǌǉǈ"
 BOE JU UIFSFGPSF IBT TVđDJFOU TFOTJUJWJUZ UP SFOEFS
QBJSXJTF DPNQBSJTPOT VOOFDFTTBSZ
'JHVSF Ǌǉǈ" TIPXT UIBU UIF OVNCFS PG SFBMJ[FE DIBSBDUFS TUBUFT JODSFBTFT
UISPVHI UJNF BHSFFJOH XJUI UIF SFTVMUT GSPN UIF 1$0 WPMVNF NFUSJDT BOE
DPOėSNJOH UIBU UIF SBOHF PG PDDVQJFE NPSQIPTQBDF FYQBOET UISPVHI UIF
$FOP[PJD &SB )PXFWFS BT XF IBWF TFFO JO 'JHVSF ǊǑ& UIF OVNCFS PG HFOFSB
BMTP JODSFBTFT PWFS UIBU UJNF 'JHVSF Ǌǉǈ# TIPXT UIF OVNCFS PG SFBMJ[FE
DIBSBDUFS TUBUFT EJWJEFE CZ UIF OVNCFS PG HFOFSB B NFUSJD UIBU EFDSFBTFT CZ NPSF
UIBO B IBMG PWFS UIF $FOP[PJD &SB 8F JOUFSQSFU UIJT UP NFBO UIBU BT OFX UBYB
FWPMWFE JO UIF $FOP[PJD &SB UIFZ JODSFBTJOHMZ TIPXFE OFX DPNCJOBUJPOT PG
FYJTUJOH DIBSBDUFS TUBUFT PWFS OFXMZ FWPMWFE TUBUFT FWFO BT OFX TUBUFT DPOUJOVFE
UP FWPMWF "OPUIFS XBZ UP VOEFSTUBOE UIJT SFTVMU JT UP DPOTJEFS JU BT B EFDSFBTF JO
UIF BNPVOU PG NPSQIPTQBDF VOJRVF UP FBDI UBYPO *O CPUI XBZT UIJT SFTVMU
NJSSPST UIF TMJHIU EFDMJOF JO UIF NFBO QBJSXJTF EJTUBODF SFTVMU TIPXO JO 'JHVSF
ǊǑ" ĉF DPODPSEBODF PG UIFTF UXP TFUT PG SFTVMUT GSPN PSEJOBUFE BOE
VOPSEJOBUFE NPSQIPTQBDF EBUB 	1$0 WPMVNF PDDVQJFE BHSFFJOH XJUI OVNCFS PG
SFBMJ[FE TUBUFT BOE NFBO QBJSXJTF EJTUBODF BHSFFJOH XJUI QFSHFOVT SFBMJ[FE
TUBUFT
 MFOET DPOėEFODF UP PVS JOUFSQSFUBUJPOT GSPN PSEJOBUFE EBUB
" ėOBM BTQFDU UP DPOTJEFS DPODFSOT UIF JODSFBTF JO TBNQMJOH JOUFOTJUZ PWFS UIF
$FOP[PJD &SB XIJDI DBTUT EPVCU PO UIF SFMJBCJMJUZ PG UIF PCTFSWFE JODSFBTFT JO
NPSQIPTQBDF PDDVQBUJPO PWFS UIBU UJNF QFSJPE 	'JH Ǌǉǉ
 ĉF SPVHIMZ
FYQPOFOUJBM JODSFBTF JO TBNQMJOH SBJTFT UIF RVFTUJPO XIFUIFS UIF PCTFSWFE
JODSFBTFT JO NPSQIPTQBDF PDDVQBUJPO 	BT TFFO JO 'JHT ǊǑ#$ BOE 'JH Ǌǉǈ"
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TBNQMJOH JOUFOTJUZ JT XFMM FTUBCMJTIFE JO TUVEJFT PG UBYPOPNJD EJWFSTJUZ UISPVHI
UJNF 	FH "MSPZ FU BM Ǌǈǈǉ
 XIFSF TBNQMJOH CJBTFT IBWF CFFO TIPXO UP 	ǉ

HSFBUMZ BĨFOVBUF QBĨFSOT PG EJWFSTJUZ JODSFBTF BOE 	Ǌ
 TIJě UIF UJNJOH PG QFBLT
PS FWFO SFWFSTF QBĨFSOT 	SFWJFXFE CZ "MSPZ ǊǈǉǈB
 ĉF/FQUVOF SFDPSE IBT CFFO
XJEFMZ DJUFE BT UIF DBOPOJDBM DPNQJMBUJPO GPS EJBUPN EJWFSTJUZ CVU JUT VOFWFO
TBNQMJOH IBT CFFO JEFOUJėFE BOE BĨFNQUT BU DPSSFDUJOH GPS JU IBWF CFFO NBEF CZ
BQQMZJOH TBNQMJOH TUBOEBSEJ[BUJPO NFUIPET 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ
 8F
UFOE UP UIJOL NPSQIPTQBDFT BOE TUVEJFT PG NPSQIPMPHJDBM EJTQBSJUZ DPOTUJUVUF B
XJOEPX UP FWPMVUJPOBSZ IJTUPSZ UIBU JT JOEFQFOEFOU PG UBYPOPNJD EJWFSTJUZ BOE
UIJT NBZ JO QBSU FYQMBJO XIZ TBNQMJOH CJBTFT IBWF PěFO OPU CFFO DPOTJEFSFE
	TFF IPXFWFS 'PPUF ǉǑǑǍB $JBNQBHMJP FU BM Ǌǈǈǉ 4IFO FU BM Ǌǈǈǐ %FMJOF
ǊǈǈǑ
 8IJMF UXP EBUB TFUT PG UBYPOPNJD EJWFSTJUZ BOE NPSQIPMPHJDBM EJTQBSJUZ
EP JOEFFE PĎFS EJĎFSFOU JOGPSNBUJPO CPUI BSF TVCKFDU UP UIF TBNF VOEFSMZJOH
TBNQMJOH CJBTFT ĉFTF CJBTFT BSF DPOTJEFSFE JO $IBQUFS ǋ
ǊǍ $ŃłķŀŊňĽŃłň
%JBUPN NPSQIPTQBDF DBO CF WJTVBMMZ EFQJDUFE VTJOH QMPU TZNCPMT XIPTF TIBQF
SFĚFDUT NPSQIPMPHJDBM DIBSBDUFST PG UIF UBYB UIFZ SFQSFTFOU ĉJT BMUFSOBUJWF UP
QMPĨJOH HFOFSJD TZNCPMT MJLF EPUT PS DSPTTFT PS MBCFMJOH TFMFDUFE QPJOUT XJUI
JNBHFT HPFT TPNF XBZ UPXBSET DPSSFDUJOH UIF TIPSUDPNJOH PG NBOZ FNQJSJDBM
NPSQIPTQBDFT UIBU MBDL DMFBS JEFOUJėDBUJPO PG XIBU UIFJS BYFT NFBO
1MPĨJOH QIZMPHFOFUJD SFMBUJPOTIJQT POUP EJBUPN NPSQIPTQBDF TVHHFTUT WFSZ
MJĨMF SFMBUJPOTIJQ CFUXFFO NPSQIPMPHZ BOE EFTDFOU UIJT JNQMJFT UIBU UIF TBNF
SFHJPOT PG NPSQIPTQBDF XFSF JUFSBUJWFMZ DPMPOJ[FE CZ EJĎFSFOU DMBEFT
ĉBMBTTJPTJSBMFT BOE SBQIJE QFOOBUFTãDMBEFT UIBU FWPMWFE JO UIF $FOP[PJD
&SBãEP OPU BQQFBS UP PDDVQZ SFHJPOT PG NPSQIPTQBDF EJTUJODU GSPN UIF DMBEFT
XJUIJO XIJDI UIFZ BSPTF 'SPN UIF QIZMPHFOFUJD QFSTQFDUJWF UIFO NPTU PG UIF
FYUFOU PG NPSQIPTQBDF TFFNT UP IBWF CFFO PDDVQJFE FBSMZ TVHHFTUJOH UIBU UIF
$FOP[PJD &SB XBT CSPBEMZ DIBSBDUFSJ[FE CZ TUBTJT JO UFSNT PG EJTQBSJUZ PS
NPSQIPMPHJDBM WBSJFUZ
ǌǐ
8F FYBNJOFE DIBOHFT JO $FOP[PJD EJBUPN NPSQIPTQBDF PDDVQBUJPO UISPVHI
UJNF VTJOH UIF/FQUVOF EBUBCBTF CBTFE PO UIF NBSJOF GPTTJM SFDPSE BOE
DBMDVMBUFE EJTQBSJUZ JO FBDI UJNF TMJDF 5XP TFUT PG EJTQBSJUZ NFUSJDT TIPX
EJĎFSFOU TFDVMBS USFOET XIJDI XF BSHVF JT B DPOTFRVFODF PG UIF GBDU UIBU UIFZ
NFBTVSF EJĎFSFOU BTQFDUT PG EJTQBSJUZ
ĉF iQBDLJOHu PG NPSQIPTQBDF PS IPX NVDI NPSQIPTQBDF PO BWFSBHF
TFQBSBUFT UBYB DBO CF NFBTVSFE VTJOH NFBO QBJSXJTF EJTUBODF UIF QFSHFOVT
BMQIB TIBQF WPMVNF PS UIF QFSHFOVT OVNCFS PG SFBMJ[FE DIBSBDUFS TUBUFT ĉF MBTU
TIPXT B EFDSFBTJOH USFOE XIJMF UIF ėSTU UXP TIPX POMZ B TMJHIU EFDMJOF UISPVHI
UIF $FOP[PJD &SB WBSZJOH TPNFXIBU XJUI UIF DIPJDF PG UIF ћ QBSBNFUFS
ĉF WPMVNF PG NPSQIPTQBDF PDDVQJFE EFMJNJUFE CZ DPOWFY IVMMT PS BMQIB
TIBQFT 	UIF MBĨFS BSF MFTT EJTUPSUFE CZ PVUMJFST
 BOE UIF OVNCFS PG SFBMJ[FE
DIBSBDUFS TUBUFT BSF QSPYJFT GPS UIF UPUBM FYUFOU PS BNPVOU PG NPSQIPTQBDF
PDDVQJFE ĉFTF WPMVNF NFUSJDT CPUI TIPX BO JODSFBTF UISPVHI UIF $FOP[PJD
&SB
5BLFO UPHFUIFS UIFTF NFUSJDT BT TIPXJOH BO JODSFBTF JO UIF UPUBM FYUFOU PG
PDDVQJFE NPSQIPTQBDF XJUI BO BTTPDJBUFE JODSFBTF JO UIF OVNCFS PG UBYB
LFFQJOH QBDF XJUI UIF SBUF PG TQBDF FYQBOTJPO XIJDI MFBET UP TUBUJPOBSZ PS FWFO
JODSFBTJOH iQBDLJOHu PG UBYB UISPVHI $FOP[PJD UJNF
" OVNCFS PG MJOFT PG FWJEFODF UIFO QPJOU UP $FOP[PJD NPSQIPMPHJDBM TUBTJT
NFBO QBJSXJTF EJTUBODF BMQIB WPMVNF QFS HFOVT BOE UIF QIZMPHFOFUJD WJFX PG
NPSQIPTQBDF *O DPOUSBTU NFBTVSFT PG UIF UPUBM FYUFOU PG PDDVQJFE
NPSQIPTQBDF XIFO WJFXFE JOEFQFOEFOUMZ TVHHFTU BO JODSFBTF UISPVHI UJNF 8F
TVTQFDU IPXFWFS UIBU UIF MBĨFS BSF BĎFDUFE CZ TBNQMJOH CJBT BT TVHHFTUFE CZ B
DPSSFTQPOEJOH JODSFBTF JO UIF OVNCFS PG UBYB JO UIF NPSQIPTQBDF BOBMZTJT BOE
UIF OVNCFS PG UBYPOPNJD MJTUT JO UIF/FQUVOF EBUBCBTF
4JODF NFBO QBJSXJTF EJTUBODF IBT CFFO TIPXO UP CF SFMBUJWFMZ JOTFOTJUJWF UP
TBNQMJOH CJBT XF CFMJFWF UIBU PVS SFTVMUT QPJOU UPXBSE $FOP[PJD TUBTJT JO PWFSBMM
NPSQIPMPHZ ĉJT DPODMVTJPO DPVME CF GVSUIFS TVCTUBOUJBUFE CZ BQQMZJOH
TBNQMJOHTUBOEBSEJ[BUJPO NFUIPET TVDI BT UIPTF EFWFMPQFE GPS TUVEJFT PG
UBYPOPNJD EJWFSTJUZ UP EJBUPN NPSQIPTQBDF
ǌǑ
3
4BNQMJOH ĞBOEBSEJ[BUJPO BOE TFOTJUJWJUZ
UFĞT PG QMBOLUPOJDNBSJOF EJBUPN
NPSQIPĝBDF
"ĶňŉŇĵķŉ
5ľĻ ŅĹĹŌņķŋĿŅń PG NPSQIPTQBDF UISPVHI UJNF QSPWJEFT B NPSQIPMPHJDBM WJFXPG EJWFSTJėDBUJPO EJTUJODU ěPN UIF NPSF GBNJMJBS UBYPOPNJD UBCVMBUJPOT )PXFWFS
UIJT WJFX JT TVCKFDU UP UIF TBNF HFPMPHJDBM CJBTFT MPOH SFDPHOJ[FE JO TUVEJFT PG UBYPOPNJD
EJWFSTJėDBUJPO XIFSF UFDIOJRVFT GPS DPSSFDUJOH TFDVMBS CJBT JO TBNQMJOH IBWF CFDPNF
TUBOEBSE QSBDUJDF *O UIJT TUVEZ XF BQQMZ UFDIOJRVFT PG TBNQMJOH TUBOEBSEJ[BUJPO UP B
NPSQIPTQBDF JOWFTUJHBUJPO PG EJBUPNT JO PSEFS UP UFTU XIFUIFS UIF PCTFSWFE
TUSBUJHSBQIJD USFOET JO NPSQIPTQBDF PDDVQBUJPO BSF BSUJGBDUT PG TFDVMBS USFOET JO
Ǎǈ
TBNQMJOH 8IFO TBNQMJOH CJBT JT DPSSFDUFE CZ SBOEPNJ[FE TVCTBNQMJOH BMM EJTQBSJUZ
NFUSJDT TIPX TUBUJPOBSZ QBĪFSOT PS BU NPTU EJSFDUJPOBM DIBOHFT PG TNBMM NBHOJUVEF
8F ėOE UIBU EJTQBSJUZ NFUSJDT EFTDSJCJOH UIF BWFSBHF EJTQFSTJPO PG UBYB JO
NPSQIPTQBDF BSF MFTT TVCKFDU UP TBNQMJOH CJBT UIBO UIPTF EFTDSJCJOH UIF UPUBM FYUFOU PG
NPSQIPTQBDF PDDVQJFE 8F BMTP JOWFTUJHBUF B NFBTVSF PG EJTQBSJUZ UIBU JT JOTFOTJUJWF UP
TBNQMJOH JOUFOTJUZ JOUSPEVDJOH B HFPHSBQIJD DPNQPOFOU PG NPSQIPMPHJDBM EJTQBSJUZ #Z
BOBMPHZ UP ћ BOE ќ DPNQPOFOUT PG UBYPOPNJD EJWFSTJUZ XF TVHHFTU UIF OPUJPOT PG ћ BOE
ќ EJTQBSJUZ 8F ėOE UIBU ћ¯ EJTQBSJUZ SFNBJOT SPVHIMZ DPOTUBOU UISPVHI UJNF "T B
CZQSPEVDU PG BQQMZJOH TVCTBNQMJOH NFUIPET UP EJBUPN NPSQIPTQBDF XF QSFTFOU UIF
ėSTU UBYPOPNJD EJWFSTJUZ DVSWF PG EJBUPNT VOEFS TIBSFIPMEFS RVPSVN TVCTBNQMJOH
	424
 BOE ėOE SFTVMUT TJNJMBS UP UIPTF PG QSFWJPVTMZ QVCMJTIFE TVCTBNQMJOH NFUIPET
B SPVHIMZ UXPGPME SJTF PWFS UIF $FOP[PJD XJUI QFBL EJWFSTJUZ BSPVOE UIF
&PDFOF0MJHPDFOF CPVOEBSZ *O UFTUJOH GPS NFUIPEPMPHJDBM CJBT ěPN DIPJDFT JO
PSEJOBUJPO NFUIPE BOE EBUB DVMMJOH EVSJOH NPSQIPTQBDF DPOTUSVDUJPO XF ėOE PVS
SFTVMUT BSF SFMBUJWFMZ JOTFOTJUJWF UP CPUI GBDUPST 0VS SFTVMUT TIPX UIBU UIF $FOP[PJD
PDDVQBUJPO PG QMBOLUPOJD EJBUPN NPSQIPTQBDF JT MBSHFMZ DIBSBDUFSJ[FE CZ TUBTJT .PSF
CSPBEMZ PVS SFTVMUT NBLF DMFBS UIBU B DPNQMFUF WJFX PG NPSQIPMPHJDBM EJTQBSJUZ NVTU
DPOTJEFS TBNQMJOH CJBTFT XIJDI DBO CF BEESFTTFE XJUI XFMMFTUBCMJTIFE RVBOUJUBUJWF
NFUIPET JO NPSQIPTQBDFT QPQVMBUFE VTJOH PDDVSSFODFMFWFM EBUB
ǋǉ *łŉŇŃĸŊķŉĽŃł
ĉF TUVEZ PG UIF GPTTJM SFDPSE NBLFT WBMVBCMF DPOUSJCVUJPOT UP PVS VOEFSTUBOEJOH
PG FWPMVUJPO OPU MFBTU UISPVHI EPDVNFOUJOH UIF EJWFSTJėDBUJPO IJTUPSZ PG DMBEFT
#Z BOBMZ[JOH UIF PDDVQBUJPO PG NPSQIPTQBDF UISPVHI UJNF XF DBO DPNQBSF B
NPSQIPMPHJDBM QFSTQFDUJWF PO EJWFSTJėDBUJPO 	UISPVHI NFUSJDT PG EJTQBSJUZ
 UP
UIF NPSF GBNJMJBS UBYPOPNJD WJFX PG EJWFSTJėDBUJPO 	UISPVHI DPVOUT PG TQFDJFT
SJDIOFTT
 .BOZ PG UIF HSPVQT JO XIJDI UIJT DPNQBSJTPO IBT CFFO NBEF TIPX
iBTZNNFUSJD EJWFSTJėDBUJPOu XIFSF QFBL NPSQIPMPHJDBM EJTQBSJUZ JT SFBDIFE FBSMZ
BOE UIFO SFNBJOT NPSF PS MFTT TUBUJPOBSZ XIJMF UBYPOPNJD EJWFSTJėDBUJPO
DPOUJOVFT 	(PVME ǉǑǐǑ 'PPUF ǉǑǑǏ &SXJO ǊǈǈǏ
 *O NBSJOF QMBOLUPOJD
Ǎǉ
EJBUPNT BO FDPMPHJDBMMZ JNQPSUBOU HSPVQ PG QSJNBSZ QSPEVDFST XJUI TJMJDFPVT DFMM
XBMMT DBMMFE GSVTUVMFT UIF IJTUPSZ PG UBYPOPNJD EJWFSTJėDBUJPO IBT SFDFJWFE NPSF
BĨFOUJPO UIBO NPSQIPMPHJDBM EJWFSTJėDBUJPO ĉFJS UBYPOPNJD EJWFSTJėDBUJPO
IJTUPSZ IBT DPOWFOUJPOBMMZ CFFO SFBE BT B TIBSQ $FOP[PJD SJTF UP DVSSFOU MFWFMT PG
EJWFSTJUZ SFMBUJWFMZ MBUF JO BO FWPMVUJPOBSZ IJTUPSZ TUSFUDIJOH CBDL UP BU MFBTU UIF
&BSMZ $SFUBDFPVT 1FSJPE
*O $IBQUFS Ǌ XF BEESFTTFE UIF $FOP[PJD IJTUPSZ PG EJBUPN NPSQIPMPHJDBM
EJTQBSJUZ UISPVHI B TUVEZ PG UIFJS GPTTJM SFDPSE 8F TIPXFE UIBU BT UBYPOPNJD
SJDIOFTT JODSFBTFE UIF SBOHF PG NPSQIPTQBDF PDDVQJFE JODSFBTFE BMTP XIJMF UIF
EJTUBODF CFUXFFO UBYB JO NPSQIPTQBDF XBT DIBSBDUFSJ[FE CZ TUBTJT PS FWFO
HSBEVBM EFDMJOF 8F TUPQQFE TIPSU PG NBLJOH TUSPOH CJPMPHJDBM JOGFSFODFT GSPN
UIFTF PCTFSWBUJPOT IPXFWFS CFDBVTF PG UIF QPTTJCJMJUZ UIBU UIFTF SFTVMUT BSF
TVCKFDU UP CJBTFT QBSUJDVMBSMZ GSPN UFNQPSBMMZ VOFWFO TBNQMJOH 4VDI CJBTFT IBWF
MPOH CFFO SFDPHOJ[FE JO TUVEJFT PG UBYPOPNJD EJWFSTJėDBUJPO JO XIJDI UIF JNQBDU
PG EJĎFSFOU NFUIPEPMPHJDBM DIPJDFT IBT CFFO JOWFTUJHBUFE 	FH EJĎFSFOU
UBYPODPVOUJOH NFUIPET #BNCBDI ǉǑǑǑ
 BOE UFDIOJRVFT GPS DPSSFDUJOH GPS
TFDVMBS CJBT JO TBNQMJOH MJLF SBSFGBDUJPO CZMJTU TVCTBNQMJOH PS TIBSFIPMEFS
RVPSVN TVCTBNQMJOH IBWF CFDPNF TUBOEBSE QSBDUJDF 	.JMMFS BOE 'PPUF ǉǑǑǎ
"MSPZ FU BM Ǌǈǈǉ "MSPZ ǊǈǉǈC
 ĉF JNQBDU PG CJBT 	QBSUJDVMBSMZ GSPN TBNQMJOH

IPXFWFS JT OPU BT PěFO DPOTJEFSFE JO TUVEJFT PG NPSQIPTQBDF FWFO UIPVHI
USFOET JO NPSQIPMPHJDBM EJTQBSJUZ BSF DPNNPOMZ DPNQBSFE UP UBYPOPNJD
EJWFSTJUZ ĉJT NJHIU CF FYQMBJOFE CZ UIF XJEFTQSFBE SFDPHOJUJPO UIBU
NPSQIPMPHJDBM EBUB SFQSFTFOU B EJĎFSFOU XJOEPX JOUP FWPMVUJPOBSZ IJTUPSZ UIBO
UBYPOPNJD EBUB QFSIBQT EJTUSBDUJOH GSPN UIF GBDU UIBU CPUI BSF EFSJWFE GSPN UIF
GPTTJM SFDPSE BOE BSF UIVT CPUI TVCKFDU UP UIF XFMMLOPXO HFPMPHJDBM CJBTFT UIBU
IBWF CFFO UIF TVCKFDU PG SFTFBSDI TJODF UIF PSJHJOT PG UIF EJTDJQMJOF 	FH %BSXJO
ǉǐǍǑ /FXFMM ǉǑǍǑ 3BVQ ǉǑǏǊ

/POFUIFMFTT 'PPUF 	ǉǑǑǊ
 EJE SFDPHOJ[F UIF JNQPSUBODF PG TBNQMF TJ[F JO
BTTFTTJOH NPSQIPMPHJDBM EJTQBSJUZ BOE BQQMJFE SBSFGBDUJPO UP NFUSJDT PG
NPSQIPTQBDF PDDVQBUJPO JO USJMPCJUFT CMBTUPJET BOE BNNPOPJET )PXFWFS
'PPUFT EFėOJUJPO PG B iTBNQMFuãUIF VOJU CFJOH SBSFėFE PS TVCTBNQMFE UP B
ǍǊ
DPNNPO UISFTIPMEãJO UIBU TUVEZ JT RVJUF EJĎFSFOU GSPN UIF EFėOJUJPO JO DVSSFOU
TUVEJFT TFFLJOH UP DPSSFDU GPS TBNQMJOH CJBT JO UJNF TFSJFT PG UBYPOPNJD SJDIOFTT
*O UIF TUVEZ CZ 'PPUF 	ǉǑǑǊ
 FBDI UBYPO JO UIF NPSQIPTQBDF JO B HJWFO UJNF CJO
JT DPOTJEFSFE B TBNQMF XIJMF JO EJWFSTJUZ TVCTBNQMJOH TUVEJFT FBDI PDDVSSFODF PG
B UBYPO 	PS BTTFNCMBHF PG UBYB
 JT DPOTJEFSFE B TBNQMF ĉVT SBSFėFE UJNF CJOT JO
'PPUFT NPSQIPTQBDFT DPOUBJO UIF TBNF OVNCFS PG UBYB XIJMF JO TUVEJFT PG
UBYPOPNJD EJWFSTJUZ SBSFėFE UJNF CJOT DPOUBJO UIF TBNF OVNCFS PG PDDVSSFODFT
	FH .JMMFS BOE 'PPUF ǉǑǑǎ

*O B NPSF SFDFOU NPSQIPTQBDF TUVEZ PG UIF &EJBDBSB CJPUB 4IFO FU BM 	Ǌǈǈǐ

BQQSPBDIFE UIF QSPCMFN PG TBNQMJOH CJBT CZ DBMDVMBUJOH B NFUSJD PG NPSQIPTQBDF
PDDVQBUJPO VOEFS SBSFGBDUJPO VTJOH UIF MBĨFS EFėOJUJPO USFBUJOH UBYPO
PDDVSSFODFT BT TBNQMFT )PXFWFS UIFTF BVUIPST SFQPSU UIF SFTVMUT PG SBSFGBDUJPO
GPS KVTU POF PG UISFF UJNF CJOT BOE EP OPU BĨFNQU UP DPSSFDU DPNQSFIFOTJWFMZ GPS
TBNQMJOH EJĎFSFODFT 8F BSF OPU BXBSF PG BOZ NPSQIPTQBDF TUVEZ UP EBUF JO
XIJDI TBNQMJOH EJĎFSFODFT IBWF CFFO DPSSFDUFE CZ TBNQMJOH TUBOEBSEJ[BUJPO BT
IBT CFDPNF DPNNPO QSBDUJDF GPS TUVEJFT PG UBYPOPNJD EJWFSTJUZ
ĉF OFFE UP DPSSFDU GPS VOFWFO TBNQMJOH PG UIF GPTTJM SFDPSE JO TUVEJFT PG
NPSQIPMPHJDBM EJWFSTJėDBUJPO XBT SFDFOUMZ IJHIMJHIUFE JO B TUVEZ PG QUFSPTBVS
EJTQBSJUZ 	#VUMFS FU BM ǊǈǉǊ
 ĉF BVUIPST EFNPOTUSBUF TJHOJėDBOU DPSSFMBUJPOT
CFUXFFO QSPYJFT PG HFPMPHJDBM TBNQMJOH BOE NFUSJDT PG NPSQIPTQBDF PDDVQBODZ
BOE DPODMVEF UIBU EJTQBSJUZ NFUSJDT CBTFE PO UIF SBOHF PG PDDVQJFE
NPSQIPTQBDF JO QBSUJDVMBS BSF TUSPOHMZ BĎFDUFE CZ VOFWFO TBNQMJOH PG UIF GPTTJM
SFDPSE "MUIPVHI UIFZ EP BQQMZ SBSFGBDUJPO UP TUBOEBSEJ[F EJTQBSJUZ NFUSJDT JU JT
TVCTBNQMJOH PG UIF TPSU QFSGPSNFE CZ 'PPUF 	ǉǑǑǊ
 UP B TUBOEBSE OVNCFS PG
UBYB "MUIPVHI PDDVSSFODFMFWFM EBUB BSF BWBJMBCMF EVF UP UIF OBUVSF PG UIF
QUFSPTBVS GPTTJM SFDPSEãJO XIJDI BMNPTU FWFSZ PDDVSSFODF JT B TJOHMFUPO 	JF UIF
POMZ PDDVSSFODF PG UIBU UBYPO
ãOP NFBOJOHGVM TBNQMJOH TUBOEBSEJ[BUJPO PO UIF
MFWFM PG PDDVSSFODFT 	JO UIF TFOTF PG EJWFSTJUZ TUVEJFT MJLF "MSPZ FU BM Ǌǈǈǐ
 JT
QPTTJCMF
5FNQPSBMMZ VOFWFO TBNQMJOH XBT JEFOUJėFE BT B QPTTJCMF DPOGPVOEJOH GBDUPS JO
JOUFSQSFUJOH UIF SFTVMUT PG UIF EJBUPN NPSQIPTQBDF TUVEZ JO $IBQUFS Ǌ #FDBVTF
Ǎǋ
UIF EJBUPN GPTTJM SFDPSE DBO ZJFME NBOZ UIPVTBOET PG JOEJWJEVBMT JO B TQPPOGVM PG
TFEJNFOU BOE TJODF UIF/FQUVOF EBUBCBTF PG NJDSPGPTTJM PDDVSSFODFT 	-B[BSVT
ǉǑǑǌ 4QFODFS$FSWBUP ǉǑǑǑ
 DBQUVSFT NVDI PG UIJT JOGPSNBUJPO XF DBO EJSFDUMZ
BEESFTT TBNQMJOH CJBTFT IFSF
*O UIJT TUVEZ XF FYUFOE UIF UFDIOJRVFT PG TBNQMJOH TUBOEBSEJ[BUJPO EFWFMPQFE
GPS TUVEJFT PG UBYPOPNJD EJWFSTJUZ IJTUPSZ CZ BQQMZJOH UIFN UP B NPSQIPTQBDF PG
EJBUPNT JO PSEFS UP UFTU XIFUIFS UIF SFTVMUT QSFTFOUFE JO UIF $IBQUFS Ǌ BSF
BSUJGBDUT PG TFDVMBS USFOET JO TBNQMJOH 8F VTF WBSJPVT TVCTBNQMJOH NFUIPET
JODMVEJOH UIF SFDFOUMZ QVCMJTIFE TIBSFIPMEFS RVPSVN 	424
 NFUIPE JO UIF
QSPDFTT XF BMTP SFQPSU UIF ėSTU BQQMJDBUJPO PG 424 UP UIF EJBUPN SFDPSE PG
UBYPOPNJD EJWFSTJėDBUJPO 8F GVSUIFS UFTU GPS TBNQMJOH CJBT CZ FYBNJOJOH
EJTQBSJUZ NFUSJDT UIBU PVHIU UP CF JOTFOTJUJWF UP TBNQMJOH EJĎFSFODFT 8F BMTP UFTU
GPS NFUIPEPMPHJDBM CJBT JO DPOTUSVDUJOH UIF NPSQIPTQBDF GSPN DIPJDFT JO
PSEJOBUJPO NFUIPE BOE UIF DIPJDF PG UISFTIPMET GPS EBUB DVMMJOH CBTFE PO NJTTJOH
JOGPSNBUJPO 'JOBMMZ XF MPPL GPS CJPMPHJDBM TJHOBMT JO UIF EBUB CZ FYBNJOJOH UIF
EJTUSJCVUJPO PG TFUT PG DIBSBDUFST FYQFDUFE UP DIBOHF VOEFS TVHHFTUFE ESJWFST PG
NBDSPFWPMVUJPOBSZ DIBOHF PWFS UIF $FOP[PJD &SB
ǋǊ .ĵŉĹŇĽĵŀň ĵłĸ.ĹŉļŃĸň
ǋǊǉ .ŃŇńļŃňńĵķĹ $ŃłňŉŇŊķŉĽŃł ĵłĸ %ĽňńĵŇĽŉŏ .ĹŉŇĽķň
8F DPOTUSVDUFE BO FNQJSJDBM NPSQIPTQBDF 	.D(IFF ǉǑǑǑ
 CZ DPEJOH UIF TUBUFT
PG ǉǊǋ EJTDSFUF CJOBSZ PS VOPSEFSFE NVMUJTUBUF NPSQIPMPHJDBM DIBSBDUFST GPS ǉǍǊ
EJBUPN HFOFSB ĉF DIPTFO HFOFSB SFQSFTFOU BMM WBMJE HFOFSB JO UIF/FQUVOF
EBUBCBTF MFTT UIPTF JEFOUJėFE BT SFTUJOH TUBHFT ĉJT DIPJDF PG UBYB NBEF JU
QPTTJCMF UP VTF UIF/FQUVOF EBUBCBTF UP QPQVMBUF UIF NPSQIPTQBDF UISPVHI UJNF
BOE BQQMZ TBNQMJOHTUBOEBSEJ[BUJPO NFUIPET BU UIF MFWFM PG PDDVSSFODFT 8F VTF
QSJODJQBM DPPSEJOBUFT BOBMZTJT 	1$0
 UP USBOTGPSN UIF EBUB UP DPOUJOVPVT GPSN
BOE CJOOFE PDDVSSFODFT JOUP Ǌ.ZS UJNF JOUFSWBMT UP DBMDVMBUF GPVS EJTQBSJUZ
NFUSJDT EFTDSJCJOH UIF PDDVQBODZ PG UIJT NPSQIPTQBDF UIF WPMVNF PG UIF DPOWFY
Ǎǌ
IVMM FODPNQBTTJOH UIF UBYB QSFTFOU UIF WPMVNF PG BO BMQIB TIBQF FODPNQBTTJOH
UIF UBYB QSFTFOU UIF BMQIB TIBQF WPMVNF EJWJEFE CZ UIF OVNCFS PG UBYB BOE UIF
NFBO QBJSXJTF EJTUBODF 	NFBTVSFE BT UIF OVNCFS PG DIBSBDUFS TUBUF NJTNBUDIFT
EJWJEFE CZ UIF OVNCFS PG QPTTJCMF NBUDIFT
 ĉF ėSTU UXP NFBTVSF UIF UPUBM
BNPVOU PG NPSQIPTQBDF PDDVQJFE XIJMF UIF MBTU UXP NFBTVSF IPX DMPTF UBYB BSF
UP POF BOPUIFS JO NPSQIPTQBDF
"MM BOBMZTFT XFSF DBSSJFE PVU JO UIF TUBUJTUJDBM QSPHSBNNJOH MBOHVBHF 3 	3
%FWFMPQNFOU $PSF 5FBN Ǌǈǉǉ
 UIF TPěXBSF XSJĨFO UP DBSSZ PVU UIF BOBMZTFT
BOE QSPEVDF UIF ėHVSFT TIPXO JT QSPWJEFE JO "QQFOEJY ' " EFUBJMFE EFTDSJQUJPO
PG UIF NFUIPE PG NPSQIPTQBDF DPOTUSVDUJPO JODMVEJOH UIF DIPJDF PG
NPSQIPMPHJDBM DIBSBDUFST BOE UIF DBMDVMBUJPO PG EJTQBSJUZ NFUSJDT JT HJWFO JO
$IBQUFS Ǌ
ǋǊǊ .ŃŇńļŃňńĵķĹ 4ŊĶňĵŁńŀĽłĻ
8F DBSSJFE PVU TBNQMJOH TUBOEBSEJ[BUJPO VTJOH GPVS EJĎFSFOU TVCTBNQMJOH
NFUIPET iDMBTTJDBMu SBSFGBDUJPO 	$3 .JMMFS BOE 'PPUF ǉǑǑǎ
 CZMJTU VOXFJHIUFE
	68 "MSPZ FU BM Ǌǈǈǉ
 CZMJTU XFJHIUFE CZ PDDVSSFODFT 	08 "MSPZ ǉǑǑǎ
 BOE
TIBSFIPMEFS RVPSVN TVCTBNQMJOH 	"MSPZ ǊǈǉǈC
 ĉFTF NFUIPET BSF SFWJFXFE JO
EFUBJM CZ "MSPZ 	ǊǈǉǈB
 BOE BSF POMZ CSJFĚZ PVUMJOFE IFSF
*O FBDI PG UIFTF NFUIPET PDDVSSFODFT BSF ESBXO GSPN UIF GVMM EBUBTFU VOUJM B
HJWFO RVPUB JT SFBDIFE .PSQIPTQBDF NFUSJDT BSF DBMDVMBUFE PO UIJT TVCTBNQMF
BOE UIF QSPDFTT JT SFQFBUFE NBOZ UJNFT UIF NFBO BOE DPOėEFODF JOUFSWBMT PG
UIFTF JUFSBUJPOT BSF SFQPSUFE *O $3 PDDVSSFODFT BSF ESBXO JOEJWJEVBMMZ VOUJM B
RVPUB PG B OVNCFS PG PDDVSSFODFT JT SFBDIFE *O 68 PDDVSSFODFT BSF ESBXO CZ
UBYPOPNJD MJTU 	B MJTU PG UBYB SFQPSUFE GSPN POF TMJEF BU POF EFQUI JO POF
CPSFIPMF
 VOUJM B RVPUB PG B HJWFO OVNCFS PG MJTUT JT ESBXO *O 08 PDDVSSFODFT
BSF BMTP ESBXO CZMJTU CVU UIF RVPUB JT B HJWFO OVNCFS PG PDDVSSFODFT ĉFTF
TVCTBNQMJOH NFUIPET BSF UIF TBNF BT UIPTF DBSSJFE PVU CZ 3BCPTLZ BOE
4PSIBOOVT 	ǊǈǈǑ
 BMUIPVHI XF EP OPU BQQMZ 0Ǌ8 TVCTBNQMJOH 	JO XIJDI UIF
RVPUB JT B TVN PG TRVBSFE PDDVSSFODFT
 EVF UP UIF TUSPOH CJBTFT JO UIBU NFUIPE
ǍǍ
XIFO CFUB EJWFSTJUZ JT OPOOFHMJHJCMF BT EFNPOTUSBUFE CZ #VTI FU BM 	Ǌǈǈǌ

"MTP TJODF XF SFRVJSF B MJTU PG UBYPO OBNFT QSFTFOU JO FBDI TVCTBNQMFãSBUIFS
UIBO KVTU UIF OVNCFS PG UBYBãJO PSEFS UP DBMDVMBUF NFUSJDT PG NPSQIPTQBDF
PDDVQBODZ XF EP OPU BQQMZ B TBNQMJOH QSPCBCJMJUZ DPSSFDUJPO 	UIF iUISFFUJNFSu
DPSSFDUJPO PG "MSPZ FU BM Ǌǈǈǐ

ĉFTF NFUIPET PG TBNQMJOH TUBOEBSEJ[BUJPO TFFL UP BDIJFWF VOJGPSN TBNQMJOH
UISPVHI UJNF CVU "MSPZ 	ǊǈǉǈBC
 IBT BSHVFE UIBU VOJGPSN TBNQMJOH JT OPU
OFDFTTBSJMZ GBJS TBNQMJOH )F TVHHFTUFE UIBU GBJS TBNQMJOH TIPVME TBNQMF UIF TBNF
QSPQPSUJPO PG UPUBM EJWFSTJUZ JO FBDI JOUFSWBMãNFBOJOH UIBU NPSF EJWFSTF
JOUFSWBMT XJMM SFRVJSF NPSF TBNQMJOH UIBO MFTT EJWFSTF JOUFSWBMT UP SFDPWFS BO
BDDVSBUF EJWFSTJUZ DVSWF )F QSPQPTFE B OFX TBNQMJOH TUBOEBSEJ[BUJPO NFUIPE
TIBSFIPMEFS RVPSVN TVCTBNQMJOH 	424
 XIJDI IJOHFT VQPO FTUJNBUJOH UIF
QSPQPSUJPO PG UPUBM EJWFSTJUZ SFQSFTFOUFE CZ B TBNQMF ĉJT JT BDIJFWFE VTJOH
(PPET V 	(PPE ǉǑǍǋ
 B NFUSJD GSPN FDPMPHZ UIBU VTFT UIF QSFWBMFODF PG
TJOHMFUPOT JO B TBNQMF BT BO JOEJDBUJPO PG DPWFSBHF "MSPZ 	ǊǈǉǈBC
 NPEJėFE UIJT
GPS VTF JO 424 CZ TVCTUJUVUJOH UBYB PDDVSSJOH JO B TJOHMF QVCMJDBUJPO JO QMBDF PG
TJOHMFUPOT ĉF/FQUVOF EBUBCBTF IPXFWFS EPFT OPU JODMVEF EJSFDU JOGPSNBUJPO
BCPVU TPVSDF QVCMJDBUJPOT BOE JO BOZ DBTF UIF TPVSDF QVCMJDBUJPOT SBSFMZ DPOUBJO
TJOHMFUPO PDDVSSFODFT CFDBVTF PG UIF XBZ NJDSPQBMFPOUPMPHJDBM EBUB BSF DPMMFDUFE
	UIFZ SFQPSU PDDVSSFODFT PG B TFU PG UBYB PWFS B TUSBUJHSBQIJD SBOHF
 8F UIVT
BQQMZ B GVSUIFS NPEJėDBUJPO UP UIJT FTUJNBUF TVCTUJUVUJOH GPS TJOHMFQVCMJDBUJPO
UBYB UIF OVNCFS PG UBYB PDDVSSJOH JO POMZ POF %4%10%1 CPSFIPMF 8F BMTP
OFJUIFS BQQMZ UIF MBSHFTU DPMMFDUJPO DPSSFDUJPO OPS EP XF EJTDBSE UIF NPTU
BCVOEBOU UBYPO JO FBDI TBNQMF CFDBVTF XF EP OPU DPOTJEFS UIF SFMBUFE CJBTFT UP
BQQMZ UP UIF/FQUVOF EBUB 'JOBMMZ UIF DVSSFOU WFSTJPO PG PVS TPěXBSF EPFT OPU
JNQMFNFOU UIF iUISPXCBDLu SFėOFNFOU PG "MSPZ 	ǊǈǉǈBC
 NFBOJOH UIBU FBDI
TVCTBNQMF XJMM IBWF B RVPSVN MFWFM TMJHIUMZ FYDFFEJOH UIF UBSHFU
#FDBVTF PVS NPSQIPTQBDF JT DPOTUSVDUFE BU UIF HFOVT MFWFM XJUI TPNF UBYB
FYDMVEFE 	TFF $IBQUFS Ǌ
 XF SFQPSU CPUI UIF HFOVT SJDIOFTT SFDPWFSFE CZ UIF
NPSQIPTQBDF TVCTBNQMJOH FYFSDJTFT BT XFMM BT UIF TQFDJFT SJDIOFTT PCUBJOFE JO
TFQBSBUF TVCTBNQMJOH PG UIF DPNQMFUF/FQUVOF EBUB
Ǎǎ
ǋǋ "łĵŀŏňĽň
ǋǋǉ %ĽňŉŇĽĶŊŉĽŃł Ńĺ 0ķķŊŇŇĹłķĹň Ľł .ŃŇńļŃňńĵķĹ
7JTVBMJ[BUJPOT DPOWFOUJPOBMMZ EJTQMBZ UIF PDDVQBUJPO PG NPSQIPTQBDF JO B CJOBSZ
GBTIJPO B QPJOU JO NPSQIPTQBDF JT FJUIFS PDDVQJFE CZ B UBYPOãTIPXO CZ B
QPJOU QMPĨFE JO UIF DIPTFO PSEJOBUJPO BU UIF MPDBUJPO SFQSFTFOUJOH UIF UBYPOT
NPSQIPMPHZãPS JU JT OPU 	FH 'JH Ǌǋ
 8IFO BO PDDVSSFODFMFWFM EBUBCBTF JT
VTFE UP QPQVMBUF UIF NPSQIPTQBDF IPXFWFS BO BEEJUJPOBM EJNFOTJPO PG
JOGPSNBUJPO DBO CF TIPXO CZ SFQSFTFOUJOH UIF OVNCFS PG PDDVSSFODFT PG FBDI
UBYPO CZ UIF TJ[F PG FBDI QMPĨFE QPJOU
1MPĨJOH $FOP[PJD EJBUPN NPSQIPTQBDF PDDVQBUJPO JO UIJT XBZ TIPXT UIBU
TPNF BSFBT PG NPSQIPTQBDF BSF NPSF TQBSTFMZ PDDVQJFE UIBO PUIFST JO UFSNT PG
GPTTJM PDDVSSFODFT 	'JH ǋǉ
 *O $IBQUFS Ǌ XF QPJOUFE PVU UIF QPTTJCJMJUZ UIBU UIF
$FOP[PJD SJTF JO UIF OVNCFS PG/FQUVOF PDDVSSFODFT NJHIU CJBT PVS NFUSJDT PG
EJTQBSJUZ 'JHVSF ǋǉ HJWFT B NPSF OVBODFE WJFX PG UIF OFFE UP DPOTJEFS TBNQMJOH
EJĎFSFODFT NBLJOH JU DMFBS UIBU TPNF SFHJPOT PG NPSQIPTQBDF BSF PDDVQJFE CZ
GFX PDDVSSFODFT )BE UIF ZPVOHFS JOUFSWBMT CFFO TBNQMFE MFTT BU B MFWFM
DPNQBSBCMF UP UIF 1BMFPDFOF UIPTF SFHJPOT NBZ IBWF CFFO TFFO BT VOPDDVQJFE
ĉF TBNF PCTFSWBUJPO DPVME IBWF CFFO NBEF CZ TJNQMZ DPNQBSJOH
SBOLPSEFSFE BCVOEBODF EJTUSJCVUJPOT GPS EJĎFSFOU/FQUVOF UJNF CJOT #VU
'JHVSF ǋǉ TVHHFTUT TPNFUIJOH GVSUIFS UIBU UIFTF PDDVSSFODFT NBZ OPU UP CF
SBOEPNMZ EJTUSJCVUFE JO NPSQIPTQBDF BU MFBTU BT WJFXFE UISPVHI UIF ėSTU UXP
1$0 BYFT *O UIF 1BMFPHFOF UJNF CJOT UBYB EFėOJOH UIF FEHFT PG PDDVQJFE
NPSQIPTQBDF BQQFBS UP IBWF SFMBUJWFMZ NBOZ PDDVSSFODFT *O DPOUSBTU JO UIF
/FPHFOF 	BOE QBSUJDVMBSMZ UIF 1MJP1MFJTUPDFOF
 UIF FEHFT PG NPSQIPTQBDF BSF
MBSHFMZ PDDVQJFE CZ UBYB XJUI GFX PDDVSSFODFT ĉJT PCTFSWBUJPO DBMMT JOUP
RVFTUJPO UIF JOUFSQSFUBUJPO PG EJTQBSJUZ NFUSJDT CBTFE PO UIF SBOHF PS WPMVNF PG
NPSQIPTQBDF PDDVQJFE 	'JHT ǊǑ# BOE $
 *U TVHHFTUT UIF QPTTJCJMJUZ UIBU VOEFS
TBNQMJOH DPNQBSBCMF UP PMEFS UJNF CJOT UIF ZPVOHFS UJNF CJOT NBZ OPU IBWF
TIPXO UIF PCTFSWFE JODSFBTF JO UIF UPUBM FYUFOU PG PDDVQJFE NPSQIPTQBDF
ǍǏ
-PN\YL  MVSSV^PUN WHNL! 4VYWOVZWHJL WSV[ VM [OL ÄYZ[ [^V 7*6 H_LZ [OYV\NO [PTL ^P[O
[OL ZPaL VM LHJO WSV[ WVPU[ YLWYLZLU[PUN [OL U\TILY VM VJJ\YYLUJLZ VM [OH[ [H_VU PU [OL 5LW[\UL
KH[HIHZL 7SV[ WVPU[Z HYL ZPaLK YLSH[P]L [V [OL TLHU U\TILY VM VJJ\YYLUJLZ PU LHJO [PTL IPU
ZOV^U YV\UKLK [V [OL ULHYLZ[ ^OVSL U\TILY PU [OL SLNLUK [V [OL YPNO[ VM LHJO [PTL ZSPJL ;OL
JVSVYLK WVS`NVUZ H[ [OL IV[[VT VM [OL WSV[ HYL JVU]L_ O\SSZ LUJSVZPUN [OL [H_H WYLZLU[ H[ LHJO



























8F OPUF UIBU JU PVHIU UP CF QPTTJCMF 	BOE NBZ CF JOUFSFTUJOH
 UP GPSNVMBUF B
NFUSJD EFTDSJCJOH UIF FWFOOFTT PG NPSQIPTQBDF PDDVQBUJPO B NPSQIPMPHJDBM
FRVJWBMFOU PG UIF DPODFQU PG UBYPOPNJD FWFOOFTT ĉJT DPVME CF GPSNVMBUFE GPS
FYBNQMF CZ BOBMPHZ UP UIF &44 NFUSJD 	1FUFST Ǌǈǈǌ
 PS CZ DPNQBSJTPO UP
TUPDIBTUJD TJNVMBUJPO PG SBOEPN QBSUJUJPOJOH PG PDDVSSFODFT JO NPSQIPTQBDF
*O UIF GPMMPXJOH TFDUJPO XF BEESFTT UIF RVFTUJPO PG XIFUIFS TBNQMJOH
EJĎFSFODFT NJHIU BDDPVOU GPS UIF PCTFSWFE DIBOHFT JO NFUSJDT PG NPSQIPMPHJDBM
EJTQBSJUZ 	'JH ǊǑ
 CZ BQQMZJOH TBNQMJOH TUBOEBSEJ[BUJPO NFUIPET UP UIF EJBUPN
NPSQIPTQBDF
ǋǋǊ 4ŊĶňĵŁńŀĽłĻ Ńĺ .ŃŇńļŃňńĵķĹ
5ĵŎŃł $ŃŊłŉĽłĻ
#FGPSF EFMWJOH JOUP TVCTBNQMJOH JU JT XPSUI DPOTJEFSJOH IPX XF DPOTUSVDU B MJTU
PG UIF UBYB QSFTFOU JO B UJNF CJO GSPN SBX EBUB PG GPTTJM PDDVSSFODFT $VSWFT PG
EJBUPN UBYPOPNJD EJWFSTJUZ IBWF DPOWFOUJPOBMMZ CFFO DPNQJMFE VTJOH UIF
SBOHFUISPVHI NFUIPE PG UBYPO DPVOUJOH 	4QFODFS$FSWBUP ǉǑǑǑ 3BCPTLZ BOE
4PSIBOOVT ǊǈǈǑ
 JO XIJDI B UBYPO JT DPVOUFE BT QSFTFOU JO BOZ UJNF CJO CFUXFFO
JUT ėSTU BOE MBTU BQQFBSBODF SFHBSEMFTT PG XIFUIFS PS OPU JU JT BDUVBMMZ PCTFSWFE JO
UIBU UJNF CJO .FUSJDT PG NPSQIPMPHJDBM EJTQBSJUZ BOE UBYPOPNJD EJWFSTJUZ GPS UIF
$FOP[PJD EJBUPN NPSQIPTQBDF VOEFS UIF SBOHFUISPVHI NFUIPE PG UBYPO
DPVOUJOH BSF TIPXO JO 'JHVSF ǋǊ
3BOHFUISPVHI 	35
 UBYPO DPVOUJOH JT JOUVJUJWFMZ BQQFBMJOH CFDBVTF XF LOPX
UBYB NVTU IBWF CFFO FYUBOU CFUXFFO UIFJS ėSTU BOE MBTU BQQFBSBODF )PXFWFS UIJT
NFUIPE IBT GBMMFO PVU PG GBWPS CFDBVTF JU IBT CFFO TIPXO UP TVĎFS GSPN B OVNCFS
PG TJHOJėDBOU CJBTFT 	TVDI BT UIF 4JHOPS-JQQT FĎFDU BOE PUIFS FEHF FĎFDUT
 UIBU
EJTUPSU UIF GPSN PG UIF SFTVMUJOH EJWFSTJUZ DVSWF 	SFWJFXFE JO "MSPZ ǊǈǉǈB
 "O
BMUFSOBUJWF NFUIPE DPVOUT POMZ UIPTF UBYB BDUVBMMZ PCTFSWFE JO B UJNF CJO
	TBNQMFE JOCJO 4*#
 "MUIPVHI 4*# UBYPO DPVOUJOH VOEFSFTUJNBUFT TUBOEJOH
EJWFSTJUZ JO UJNF CJOT XJUI QPPS TBNQMJOH JU JT JNNVOF UPNPTU PG UIF PUIFS CJBTFT
BĎFDUJOH UIF 35 NFUIPE BOE JT UIVT HFOFSBMMZ UIF QSFGFSSFE NFUIPE PG UBYPO
ǎǈ
-PN\YL  MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LY
ZP[` , MVY [OL *LUVaVPJ TVYWOVZWHJL VM THYPUL WSHUR[VUPJ KPH[VTZ WVW\SH[LK \ZPUN YHUNL
[OYV\NO 9; [H_VU JV\U[PUN VM 5LW[\UL KH[HIHZL VJJ\YYLUJLZ ( 4LHU WHPY^PZL KPZ[HUJL
IL[^LLU NLULYH JOHYHJ[LY Z[H[L TPZTH[JOLZ V]LY WVZZPISL TH[JOLZ ) *VU]L_ O\SS ]VS\TL
JVU[HPUPUN NLULYH UVYTHSPaLK [V SHYNLZ[ ]HS\L" ISHJR SPUL PZ ]VS\TL JHSJ\SH[LK V]LY [OL ÄYZ[
[OYLL 7*6 H_LZ NYL` SPULZ HYL ]VS\TL V]LY [OL ÄYZ[ MV\Y Ä]L L[J \W [V [LU 7*6 H_LZ * (S
WOH ZOHWL ]VS\TL JVU[HPUPUN NLULYH" ISHJR SPUL PZ ]VS\TL MVY ћ]HS\L JOVZLU I` PUZWLJ[PVU [V
ILZ[ JHW[\YL VJJ\WPLK ]VS\TL HJYVZZ [PTL IPUZ NYL` SPULZ HYL V[OLY ћ]HS\LZ ћ = ŝŜ YLJV]
LYZ [OL JVU]L_ O\SS ZVS\[PVU + (SWOH ZOHWL ]VS\TL HZ PU * KP]PKLK I` U\TILY VM NLULYH ,
:WLJPLZSL]LS KP]LYZP[` MYVT [OL 5LW[\UL KH[HIHZL PUJS\KLZ [H_H VTP[[LK MYVT TVYWOVZWHJL
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 ĉF EJTQBSJUZ BOE EJWFSTJUZ NFUSJDT GPS UIF $FOP[PJD
EJBUPN NPSQIPTQBDF VTJOH 4*# UBYPO DPVOUJOH BSF TIPXO JO 'JHVSF ǋǋ
$PNQBSJOH UIF EJTQBSJUZ NFUSJDT DBMDVMBUFE VOEFS 35 	'JH ǋǊ
 BOE 4*#
	'JH ǋǋ
 JMMVTUSBUFT UIBU UIF NFUIPE PG UBYPO DPVOUJOH EPFT OPU BĎFDU UIF
ėSTUPSEFS QBĨFSOT PCTFSWFE *O CPUI ėHVSFT NFUSJDT PG UIF TFQBSBUJPO CFUXFFO
UBYB JO NPSQIPTQBDF 	" %
 BSF BQQSPYJNBUFMZ TUBUJPOBSZ UISPVHI UJNF XIJMF
NFUSJDT PG UIF UPUBM WPMVNF PG NPSQIPTQBDF PDDVQJFE 	# $
 TIPX BO JODSFBTF
XJUI UJNF )PXFWFS UIF DVSWFT ESBXO VOEFS 4*# BSF OPJTJFS XIJMF UIF 35 DVSWFT
BSF TNPPUIFS SFĚFDUJOH CJOUPCJO EJĎFSFODFT JO TBNQMJOH 	XJUI JOUFSWBMT PG QPPS
TBNQMJOH QFSIBQT EVF UP EJĎFSFODFT JO QSFTFSWBUJPO NBTLFE CZ UIF 35NFUIPE

#FTJEFT UIF PCWJPVT TBNQMJOH HBQ JO UIF FBSMJFTU &PDFOF GPS XIJDI OP EJBUPN
EBUB BSF QSFTFOU JO UIF/FQUVOF EBUBCBTF UIFTF iEJQTu JO UIF 4*# DVSWFT 	SFMBUJWF
UP UIF 35 DVSWF
 BMTP IJHIMJHIU UIF QPUFOUJBM PG TBNQMJOH CJBT UP JOĚVFODF UIF
EJTQBSJUZ NFUSJDT ĉF EJQT BU ǌǏ .B BOE ǋǑ .B JO UIF 4*# EJWFSTJUZ DVSWF GPS
FYBNQMF IBWF DPSSFTQPOEJOH EJQT JO UIF DPOWFY IVMM BOE BMQIB TIBQF WPMVNF
DVSWFT CVU UIFTF EJQT BSF BCTFOU JO UIF 35 DVSWFT 4JODF XF UIVT LOPX UIFTF EJQT
BSF EVF UP TBNQMJOH 	UBYB OPU DPVOUFE CVU LOPXO UP IBWF FYJTUFE
 UIJT GVSUIFS
SFJOGPSDFT UIF OFFE UP DPSSFDU GPS TBNQMJOH CFGPSF JOUFSQSFUJOH EJTQBSJUZ NFUSJDT
QBSUJDVMBSMZ UIPTF EFTDSJCJOH UIF WPMVNF PG PDDVQJFE NPSQIPTQBDF
6łĽĺŃŇŁ 4ŊĶňĵŁńŀĽłĻ
6OEFS $3 TVCTBNQMJOH 	'JH ǋǌ
 NFBTVSFT PG UBYPOPNJD EJWFSTJUZ BOE TPNF
NFBTVSFT PG NPSQIPMPHJDBM EJTQBSJUZ TIPX EJĎFSFOU UFNQPSBM USBKFDUPSJFT UIBO
VOEFS 4*# 	'JH ǋǋ
 3BCPTLZ BOE 4PSIBOOVT 	ǊǈǈǑ
 EFTDSJCFE $FOP[PJD
EJBUPN EJWFSTJUZ VOEFS WBSJPVT NFUIPET PG TVCTBNQMJOH JO EFUBJM TP XF HP OP
GVSUIFS IFSF UIBO UP DPOėSN UIBU PVS SFTVMUT 	'JH ǋǌ&
 BHSFF XF ėOE B
NVDIBĨFOVBUFE SPVHIMZ UXPGPME SJTF JO EJWFSTJUZ DPNQBSFE UP UIF GPVSGPME SJTF
VOEFS 4*# 	'JH ǋǋ&
 PWFS UIF DPVSTF PG UIF $FOP[PJD &SB 1FBL EJWFSTJUZ VOEFS
$3 JT SFBDIFE JO UIF FBSMZ 0MJHPDFOF 	SBUIFS UIBO JO UIF 1MFJTUPDFOF VOEFS 4*#

XJUI B NPSF QSPOPVODFE 0MJHPDFOF EJWFSTJUZ DSBTI BOE B TVCTFRVFOU SFDPWFSZ UP
ǎǋ
-PN\YL  MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LYZP[`
, MVY [OL *LUVaVPJ TVYWOVZWHJL VM THYPUL WSHUR[VUPJ KPH[VTZ WVW\SH[LK \ZPUN ZHTWSLKPU
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FBSMZ 0MJHPDFOF MFWFMT EJWFSTJUZ UISPVHI UIF SFNBJOEFS PG UIF $FOP[PJD &SB
ĉF NFUSJDT PG NPSQIPMPHJDBM EJTQBSJUZ EFTDSJCJOH UIF EJTUBODF TFQBSBUJOH UBYB
JO NPSQIPTQBDF TIPX NVDI UIF TBNF USBKFDUPSZ VOEFS $3 	'JH ǋǌ" BOE %
 BT
VOEFS 4*# 	'JH ǋǋ" BOE %
 ĉF QFSHFOVT WPMVNF PG NPSQIPTQBDF PDDVQJFE
	'JH ǋǌ%
 TIPXT B TUBUJPOBSZ QBĨFSO UISPVHI UJNF NVDI BT VOEFS 4*#
	'JH ǋǋ%
 4JNJMBSMZ NFBO QBJSXJTF EJTUBODF 	'JH ǋǌ"
 TIPXT B CSPBEMZ
TUBUJPOBSZ QBĨFSO NVDI BT VOEFS 4*# 	'JH ǋǋ"
 BMCFJU XJUI B MFTT QSPOPVODFE
QFBL JO UIF NJE0MJHPDFOF BOE B NPSF BDDFOUVBUFE 0MJHPDFOF.JPDFOF USPVHI
*O DPOUSBTU UIPTF NFUSJDT PG EJTQBSJUZ EFTDSJCJOH UIF UPUBM WPMVNF PG
NPSQIPTQBDF PDDVQJFE TIPX SFTVMUT VOEFS $3 	'JH ǋǌ# BOE $
 UIBU BSF
RVBMJUBUJWFMZ EJĎFSFOU UIBO VOEFS 4*# 	'JH ǋǋ# BOE $
 #PUI DPOWFY IVMM WPMVNF
	'JH ǋǌ#
 BOE BMQIB TIBQF WPMVNF 	'JH ǋǌ$
 TIPX B CSPBEMZ TUBUJPOBSZ
USBKFDUPSZ VOEFS $3 DPNQBSFE UP UIF UXPGPME JODSFBTF VOEFS 4*# "MUIPVHI
UIFSF JT BO JODSFBTF JO PDDVQJFE WPMVNF GSPN UIF 1BMFPDFOF UP UIF &PDFOF JO CPUI
UIF $3 BOE 4*# SFTVMUT UIF TVCTFRVFOU USBKFDUPSZ JT ĚBU VOEFS $3 XIFSF UIFSF JT
BO JODSFBTF VOEFS 4*# ĉF TQJLFT JO PDDVQJFE WPMVNF BU UIF ǌǉ ǊǑ BOE ǉǊ .B
UJNF CJOT BSF BĨFOVBUFE VOEFS $3 QFSIBQT CFDBVTF UBYB SFTQPOTJCMF GPS BO
FYQBOTJPO PG PDDVQJFE TQBDF MPDBUFE BU UIF FYUSFNFT PG NPSQIPTQBDF BSF
TBNQMFE POMZ JO TPNF PG UIF TVCTBNQMJOH JUFSBUJPOT
ĉF SFTVMUT GPS 68 BOE 08 TVCTBNQMJOH BSF WFSZ TJNJMBS UP UIPTF GPS $3 ĉF
SFTVMUT GPS UIFTF BOBMZTFT BSF UIVT QSPWJEFE JO "QQFOEJY " 	'JHT "ǉ BOE "Ǌ

*O TVNNBSZ BMM EJTQBSJUZ NFUSJDT TIPX CSPBEMZ TUBUJPOBSZ QBĨFSOT XIFO CBTFE
PO/FQUVOF PDDVSSFODF EBUB TVCTBNQMFE UP B VOJGPSN TBNQMJOH MFWFM ĉPTF
EJTQBSJUZ NFUSJDT EFTDSJCJOH UIF TFQBSBUJPO BNPOH UBYB JO NPSQIPTQBDF 	NFBO
QBJSXJTF EJTUBODF BOE NFBO BMQIB TIBQF WPMVNF PDDVQJFE QFS MJTU
 EP OPU DIBOHF
TVCTUBOUJBMMZ DPNQBSFE UP UIF SBX 	4*#
 SFTVMUT XIJMF UIPTF NFUSJDT EFTDSJCJOH
UIF WPMVNF PG NPSQIPTQBDF PDDVQJFE 	CZ DPOWFY IVMM BOE BMQIB TIBQF
 MPTF UIF
JODSFBTJOH USFOE TFFO VOEFS 4*# XIFO TVCTBNQMFE
ǎǎ
-PN\YL  MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LYZP[`
, MVY [OL *LUVaVPJ TVYWOVZWHJL VM THYPUL WSHUR[VUPJ KPH[VTZ WVW\SH[LK \ZPUN 5LW[\UL
KH[HIHZL VJJ\YYLUJLZ Z\IZHTWSLK [V H X\V[H VM  VJJ\YYLUJLZ I` JSHZZPJHS YHYLMHJ[PVU ^P[O
 P[LYH[PVUZ 4L[YPJZ HZ L_WSHPULK PU -PN " LYYVY IHYZ ZOV^   JVUÄKLUJL PU[LY]HSZ VM






























































































































































































































"MUIPVHI 424 JT DPODFQUVBMMZ EJTUJODU GSPN UIF VOJGPSN JUFN RVPUB TVCTBNQMJOH
NFUIPET 	$3 68 BOE 08
 UIF NPSQIPTQBDF NFUSJDT DBMDVMBUFE VOEFS PVS
WFSTJPO PG 424 	'JH ǋǍ
 BSF TJNJMBS UP UIPTF PCUBJOFE UISPVHI UIF PUIFS NFUIPET
	'JHT ǋǌ "ǉ BOE "Ǌ
 6OEFS 424 NFBO QBJSXJTF EJTUBODF 	'JH ǋǍ"
 TIPXT B
HFOFSBMMZ TUBUJPOBSZ QBĨFSO 	BHBJO XJUI B WFSZ TMJHIU OFU EFDMJOF SFQSFTFOUJOH BU
NPTU B GFX QFSDFOUBHF QPJOUT JO EJTTJNJMBSJUZ
 NVDI BT JO UIF PUIFS BOBMZTFT
$POWFY IVMM WPMVNF BMTP TIPXT B HFOFSBMMZ TUBUJPOBSZ QBĨFSO VOEFS 424
	'JH ǋǍ#
 BMCFJU XJUI TMJHIUMZ NPSF WBSJBCJMJUZ UIBO VOEFS $3 "MQIB TIBQF
WPMVNF UISPVHI UJNF 	'JH ǋǍ$
 BMTP TIPXT HSFBUFS BNQMJUVEF WBSJBCJMJUZ VOEFS
424 UIBO $3 BOE BMUIPVHI UIF OFU JODSFBTF PWFS UIF $FOP[PJD JT TUJMM GBS MFTT
UIBO VOEFS 4*# UIFSF JT B DMFBSFS JODSFBTF VOEFS 424 UIBO VOEFS $3 )PXFWFS
UIJT JODSFBTF NBZ CF BO BSUJGBDU PG UIF DIPJDF PG ћ QBSBNFUFS XIJDI XBT DIPTFO BU
ћ = Ŝ.ŝŝ UP PQUJNBMMZ EFTDSJCF UIF BSSBOHFNFOU PG UBYB JO UIF SBX EBUBTFU BOE
NBZ OPU BEFRVBUFMZ DBQUVSF NPSQIPTQBDF PDDVQBODZ PG TNBMMFS TVCTBNQMFT XJUI
B EJĎFSFOU BSSBOHFNFOU PG UBYB *OEFFE WPMVNFT DBMDVMBUFE XJUI IJHIFS WBMVFT PG
ћ 	ǈǊ BOE ǉǈ VQQFS HSFZ DVSWFT JO 'JH ǋǍ%
 TIPX B NPSF TUBUJPOBSZ QBĨFSO
'JOBMMZ QFSHFOVT BMQIB TIBQF WPMVNF 	'JH ǋǍ%
 TIPXT B TUBUJPOBSZ QBĨFSO
PWFS NVDI PG UIF $FOP[PJD VOEFS 424 TJNJMBS UP UIF SFTVMUT VOEFS $3 UIPVHI
WPMVNFT JO UIF 1BMFPDFOF UJNF CJOT BOE POF &PDFOF UJNF CJO BSF MPXFS VOEFS
424 UIBO VOEFS $3 XIJDI TVHHFTUT B TMJHIU JODSFBTF PWFS UJNF
ĉF $FOP[PJD USBKFDUPSZ PG UBYPOPNJD EJWFSTJUZ 	'JH ǋǍ&
 JT HSFBUMZ ĚBĨFOFE
NVDI BT JO UIF VOJGPSN TVCTBNQMJOH NFUIPE SFTVMUT )PXFWFS UIF
&PDFOF0MJHPDFOF QFBL JO EJWFSTJUZ VOEFS 424 HSFBUMZ FYDFFET UIF EJWFSTJUZ
SFDPWFSFE TVCTFRVFOU UP UIF 0MJHPDFOF *O UIJT SFHBSE UIF 424 EJWFSTJUZ DVSWF
SFTFNCMFT UIF 0Ǌ8 DVSWF QSFTFOUFE CZ 3BCPTLZ BOE 4PSIBOOVT 	ǊǈǈǑ

*U TIPVME CF OPUFE UIBU UIF EJBUPN EJWFSTJUZ DVSWFT PCUBJOFE CZ TVCTBNQMJOH
NFUIPET IBWF OPU CFFO VOJWFSTBMMZ BDDFQUFE CZ NJDSPQBMFPOUPMPHJTUT 	-B[BSVT
FU BM ǊǈǉǊB
 " DSJUJDJTN PG UIFTF NFUIPET JODMVEJOH 424 JT UIBU UIFZ DBO
QFSGPSN QPPSMZ VOEFS DIBOHFT JO SFMBUJWF GSFRVFODZ EJTUSJCVUJPOT *O FTTFODF JG
ǎǑ
-PN\YL  MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LYZP[`
, MVY [OL *LUVaVPJ TVYWOVZWHJL VM THYPUL WSHUR[VUPJ KPH[VTZ WVW\SH[LK \ZPUN 5LW[\UL
KH[HIHZL VJJ\YYLUJLZ Z\IZHTWSLK I` [V H \UPMVYT JV]LYHNL VM  I` ZOHYLOVSKLY X\VY\T
Z\IZHTWSPUN ^P[O  P[LYH[PVUZ 4L[YPJZ HZ L_WSHPULK PU -PN " LYYVY IHYZ ZOV^   JVUÄ
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SFMBUJWF GSFRVFODJFT BSF WFSZ FWFOMZ EJTUSJCVUFE UP CFHJO XJUI BOE CFDPNF WFSZ
VOFWFO UISPVHI UJNF TVCTBNQMJOH DPVME TJHOJėDBOUMZ VOEFSFTUJNBUF EJWFSTJUZ JO
UIF NPSF VOFWFO JOUFSWBMT " TJNJMBS DPODFSO IBT CFFO SBJTFE XJUI SFHBSE UP
JODSFBTFT JO QSPWJODJBMJUZ UISPVHI UJNF 	DIBOHFT JO ќ EJWFSTJUZ
 BOE BO
BMUFSOBUJWF EJWFSTJUZ DVSWF NPSF TJNJMBS UP UIF DBOPOJDBM WJFX 	4QFODFS$FSWBUP
ǉǑǑǑ
 IBT CFFO QVU GPSUI CZ -B[BSVT FU BM 	ǊǈǉǊB
 *U JT PCUBJOFE CZ BEEJOH
FNQJSJDBM DPSSFDUJPO GBDUPST UP TVCTBNQMFE EJWFSTJUZ DVSWFT UP BDDPVOU GPS
DIBOHFT JO FWFOOFTT BOE QSPWJODJBMJUZ ĉFTF DPOUSBTUJOH WJFXT BSF EJTDVTTFE JO
NPSF EFUBJM PO QBHF Ǒǐ
4ŊŁŁĵŇŏ Ńĺ 4ŊĶňĵŁńŀĽłĻ 3ĹňŊŀŉň
ĉF SFTVMUT PG NPSQIPTQBDF BOBMZTFT VOEFS EJĎFSFOU TVCTBNQMJOH NFUIPET TIPX
UIF GPMMPXJOH
ǉ 8IFO TBNQMJOH CJBT JT DPSSFDUFE CZ SBOEPNJ[FE TVCTBNQMJOH BMM EJTQBSJUZ
NFUSJDT TIPX TUBUJPOBSZ QBĨFSOT PS BU NPTU EJSFDUJPOBM DIBOHFT PG TNBMM
NBHOJUVEF 	B TNBMM EFDSFBTF JO NFBO QBJSXJTF EJTUBODF JO BMM BOBMZTFT BOE B
TNBMM JODSFBTF JO PDDVQJFE WPMVNF VOEFS 424

Ǌ .PSQIPMPHJDBM EJWFSTJėDBUJPO JO $FOP[PJD EJBUPNT JT EFTDSJCFE BT
TUBUJPOBSZ PODF TBNQMJOH EJĎFSFODFT BSF UBLFO JOUP BDDPVOU ĉJT JT USVF
GPS CPUI NFBTVSFT PG BWFSBHF NPSQIPMPHJDBM EJTUBODFT BNPOH UBYB BOE UIF
UPUBM SBOHF PG NPSQIPMPHJFT FYQMPSFE BOE JT JO BHSFFNFOU XJUI UIF SFTVMUT
PG UIF DPNQBSJTPO PG NPSQIPMPHJDBM XJUI NPMFDVMBS BOE QIZMPHFOFUJD
EJTUBODF JO $IBQUFS Ǌ 	QBHF ǋǍ

ǋ %JTQBSJUZ NFUSJDT EFTDSJCJOH UIF BWFSBHF EJTQFSTJPO PG UBYB JO
NPSQIPTQBDF 	NFBO QBJSXJTF EJTUBODF BOE QFSHFOVT BMQIB TIBQF WPMVNF

BSF MFTT TFOTJUJWF UP TBNQMJOH CJBT UIBO UIPTF NFUSJDT EFTDSJCJOH UIF UPUBM
FYUFOU PG NPSQIPTQBDF PDDVQJFE 	DPOWFY IVMM BOE BMQIB TIBQF WPMVNF

#Z VTJOH TVCTBNQMJOH NFUIPET XF TFFL UP EJTDPWFS TPNFUIJOH BCPVU UIF
OBUVSF PG NPSQIPMPHJDBM EJWFSTJėDBUJPO CZ DPSSFDUJOH GPS EJĎFSFODFT JO TBNQMJOH
ǏǊ
*O UIF GPMMPXJOH TFDUJPO XF QVSTVF UIF TBNF HPBM VTJOH B EJĎFSFOU BQQSPBDI CZ
FYBNJOJOH BTQFDUT PG UIF EBUB UIBU BSF JOEFQFOEFOU PG UIPTF TFDVMBS WBSJBUJPOT JO
TBNQMJOH
ǋǋǋ 0ķķŊńĽĹĸ .ŃŇńļŃňńĵķĹ 1ĹŇ -Ľňŉ
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-PN\YL ! 4L[YPJZ VM ¸ћ KPZWHYP[`¹ [OL H]LYHNL TVYWOVSVNPJHS KPZWHYP[` YLWYLZLU[LK I` H
[H_VUVTPJ SPZ[ TLHZ\YLK PU ( JVU]L_ O\SS ]VS\TL PU [OYLL KPTLUZPVUZ HUK ) TLHU WHPY
^PZL KPZ[HUJL ,YYVY IHYZ ZOV^ [OL TPKKSL  VM ]HS\LZ PL [OL [O HUK [O WLYJLU[PSLZ
5V[L [OH[ ћ KPZWHYP[` PZ \UYLSH[LK [V [OL JVUJLW[ VM HSWOH ZOHWLZ \ZLK [V X\HU[PM` VJJ\WPLK
TVYWOVZWHJL ]VS\TL
"O BMUFSOBUJWF NFBOT UP PWFSDPNF UIF QSPCMFN PG TBNQMJOH CJBT JT UP MPPL BU
NFBTVSFT PG NPSQIPMPHJDBM EJTQBSJUZ DBMDVMBUFE GPS JOEJWJEVBM MJTUT 	UIF TFUT PG
UBYB SFQPSUFE GSPN B QBSUJDVMBS EFQUI JO B QBSUJDVMBS CPSFIPMF
 " IFMQGVM DPOUFYU
GPS UIJT BQQSPBDI JT UP DPOTJEFS UIF OPUJPOT PG ћ BOE ќ UBYPOPNJD EJWFSTJUZ
8F DBO DPOTJEFS HMPCBM UBYPOPNJD EJWFSTJUZ 4 UP DPOTJTU PG B MPDBM
DPNQPOFOUãEFTDSJCFE CZ UIF MFOHUI PG B UBYPOPNJD MJTU BU B QBSUJDVMBS MPDBUJPO
ћãBOE B DPNQPOFOU EFTDSJCJOH IPX EJĎFSFOU BOZ HJWFO MJTU JT GSPN BOPUIFS "
Ǐǋ
VTFGVM EFėOJUJPO SFMBUJOH UIFTF DPNQPOFOUT JT UIBU PG 8IJĨBLFS 	ǉǑǎǈ
 XIP
EFėOFE UIJT ќ DPNQPOFOU BT
ќ = 4ћ
6TJOH UIJT EFėOJUJPO XF DBO DPOTJEFS ќ EJWFSTJUZ BT UIF OVNCFS PG QPUFOUJBMMZ
VOJRVF DPNNVOJUJFT 	PS UIF OVNCFS PG OPOPWFSMBQQJOH MJTUT PG BWFSBHF MJTU
MFOHUI
 #Z SFBSSBOHJOH UIJT FYQSFTTJPO BT 4 = ћ · ќ JU CFDPNFT DMFBS UIBU
DIBOHFT JO PCTFSWFE HMPCBM EJWFSTJUZ DBO CF EVF UP FJUIFS DIBOHFT JO UIF
QFSMPDBMJUZ EJWFSTJUZ PS DIBOHFT JO UIF UBYPOPNJD TJNJMBSJUZ BNPOH MPDBMJUJFT 	PS
TPNF DPNCJOBUJPO PG UIF UXP
 4VDI DIBOHFT JO UIF DPNQPOFOUT PG HMPCBM
UBYPOPNJD SJDIOFTT IBWF CFFO FYQMPSFE GPS FYBNQMF JO 1BMFP[PJD NBSJOF BOJNBMT
CZ 4FQLPTLJ +S 	ǉǑǐǐ

#Z BOBMPHZ XF DBO UIJOL PG B HFPHSBQIJD TUSVDUVSF JO NPSQIPMPHJDBM EJTQBSJUZ
DPOTJTUJOH PG B DPNQPOFOU EFTDSJCJOH UIF MPDBM NPSQIPMPHJDBM EJTQBSJUZ
	iћ EJTQBSJUZu
 BOE B DPNQPOFOU EFTDSJCJOH IPX NPSQIPMPHJDBMMZ EJĎFSFOU
DPNNVOJUJFT BSF GSPN POF BOPUIFS 	iќ EJTQBSJUZu
 8F DBMDVMBUFE UIF BWFSBHF
ћ EJTQBSJUZ GPS CPUI NFBO QBJSXJTF EJTUBODF BOE PDDVQJFE DPOWFY IVMM WPMVNF BT
QFSMJTU EJTQBSJUZ NFUSJDT JO FBDI UJNF CJO 	'JH ǋǎ

#PUI BWFSBHF QFSMJTU DPOWFY IVMM WPMVNF 	'JH ǋǎ"
 BOE QFSMJTU NFBO
QBJSXJTF EJTUBODF 	'JH ǋǎ#
 TIPX CSPBEMZ TUBUJPOBSZ QBĨFSOT UIPVHI UIF MBĨFS
TIPXT B TMJHIU EFDMJOF UISPVHI UJNF 	BT EPFT NFBO QBJSXJTF EJTUBODF BU UIF HMPCBM
MFWFM 'JH ǋǋ"
 "MUIPVHI NFUIPEPMPHJDBM CJBT UPXBSE DPOTUBOU MJTU MFOHUI
EVSJOH EBUB DPMMFDUJPO IBT CFFO TVHHFTUFE GPS NJDSPQBMFPOUPMPHJDBM EBUB 	-B[BSVT
Ǌǈǉǉ
 TVDI B CJBT XPVME TJNQMZ JNQMZ UIBU UIFTF SFTVMUT IBWF CFFO TUBOEBSEJ[FE
GPS TFDVMBS DIBOHFT JO UBYPOPNJD EJWFSTJUZ ĉFTF SFTVMUT BSF DPOTJTUFOU XJUI UIF
MBSHFMZ TUBUJPOBSZ QBĨFSOT PCTFSWFE BU UIF HMPCBM TDBMF VOEFS TVCTBNQMJOH BOE
TVQQPSU BO PWFSBMM QJDUVSF PG $FOP[PJD TUBTJT JO EJBUPN NPSQIPMPHJDBM FWPMVUJPO
ĉF QFSMJTU WPMVNF SFTVMUT 	'JH ǋǎ"
 BMTP TVHHFTU UIBU UIF JODSFBTF JO
PDDVQJFE NPSQIPTQBDF WPMVNF TFFO BU UIF HMPCBM TDBMF JO UIF SBX EBUB 	'JHT ǋǋ#
BOE $
 NVTU IBWF B TQBUJBM DPNQPOFOU JG UIF JODSFBTF JO PDDVQJFE NPSQIPTQBDF
Ǐǌ
WPMVNF JT OPU EVF UP BO JODSFBTF JO UIF WPMVNF PDDVQJFE CZ JOEJWJEVBM MJTUT 	BOE
CZ FYUFOTJPO CZ MPDBM BTTFNCMBHFT
 JU TUBOET UP SFBTPO UIBU UIF JODSFBTF JT EVF UP
UIF BEEJUJPO PG NPSF MJTUT PDDVQZJOH TJNJMBSTJ[FE CVU OPOPWFSMBQQJOH WPMVNFT
PG NPSQIPTQBDF "T FYQMBJOFE BCPWF XF EFTDSJCF UIJT BT B SJTF JO ќ EJTQBSJUZ
0OF NJHIU JNBHJOF UIBU UIF JODSFBTJOH MBUJUVEJOBM UFNQFSBUVSF HSBEJFOUT
PCTFSWFE UISPVHI UIF $FOP[PJD &SB 	;BDIPT FU BM Ǌǈǈǉ
 NJHIU DPOUSJCVUF UP
TVDI BO JODSFBTF
ĉPVHI XF DBO DPOėEFOUMZ JOGFS UIJT SJTF JO ќ EJTQBSJUZ JO PVS EBUB XF DBOOPU
EFUFSNJOF XIFUIFS JU SFQSFTFOUT B USVF HFPHSBQIJD EJĎFSFOUJBUJPO JO EJBUPN
EJTQBSJUZ PS XIFUIFS UIJT JT BO BSUJGBDU PG UIF TFDVMBS JODSFBTF JO UIF OVNCFS PG
MJTUT TBNQMFE /POFUIFMFTT XF DBO SVMF PVU $FOP[PJD NPSQIPMPHJDBM
EJWFSTJėDBUJPO BU UIF MPDBM TDBMF ėOEJOH JOTUFBE B TUBUJPOBSZ QBĨFSO JO ћ EJTQBSJUZ
DPOTJTUFOU XJUI UIF $FOP[PJD TUBTJT JO PVS PUIFS SFTVMUT
ǋǋǌ 4ĹłňĽŉĽŋĽŉŏ Ńĺ 3ĹňŊŀŉň ŉŃ .ĹŉļŃĸŃŀŃĻĽķĵŀ $ļŃĽķĹň
$POTUSVDUJOH B NPSQIPTQBDF BOE VTJOH JU UP NFBTVSF TFDVMBS DIBOHFT JO EJTQBSJUZ
JOWPMWFT OVNFSPVT NFUIPEPMPHJDBM DIPJDFT 8F IBWF BMSFBEZ JOWFTUJHBUFE UIF
FĎFDU PG POF PG UIFTF DIPJDFT UIF UBYPO DPVOUJOH NFUIPE JO 4FDUJPO ǋǋǊ *O UIF
GPMMPXJOH XF UFTU UIF TFOTJUJWJUZ PG PVS EJTQBSJUZ NFUSJDT UP GVSUIFS JNQPSUBOU
NFUIPEPMPHJDBM DIPJDFT UIBU BSF DPNNPOMZ VOFYBNJOFE IPX UP ėOE B
MPXEJNFOTJPOBM SFQSFTFOUBUJPO PG UIF NPSQIPTQBDF 	UIF DIPJDF PG PSEJOBUJPO
NFUIPE
 BOE IPX NVDI JODPNQMFUF EBUB UP SFKFDU CFGPSF DPOTUSVDUJOH UIF
NPSQIPTQBDF 	UIF DIPJDF PG EBUB DVMMJOH UISFTIPME

0ŇĸĽłĵŉĽŃł .ĹŉļŃĸ
*O PSEFS UP JOWFTUJHBUF UIF TFOTJUJWJUZ PG PVS SFTVMUT UP UIF DIPJDF PG PSEJOBUJPO
NFUIPE XF SFQFBUFE UIF DBMDVMBUJPO PG DPOWFY IVMM WPMVNFT BOE BMQIB TIBQF
WPMVNFT UISPVHI UJNF VTJOH BOPUIFS PSEJOBUJPO NFUIPE DPNNPOMZ VTFE JO
NPSQIPTQBDF TUVEJFT 	FH CZ )VOUMFZ FU BM Ǌǈǈǎ 4IFO FU BM Ǌǈǈǐ
 OPONFUSJD
NVMUJEJNFOTJPOBM TDBMJOH 	/.%4
 6OMJLF 1$0 /.%4 JT OPU BO FJHFOWFDUPS
ǏǍ
NFUIPE SBUIFS B ėYFE OVNCFS PG EJNFOTJPOT JT DIPTFO B QSJPSJ BOE UIF CFTU
SFQSFTFOUBUJPO PG UIF EBUB JO UIPTF EJNFOTJPOT JT GPVOE OVNFSJDBMMZ ĉF NFUIPE
QSPDFFET UISPVHI TVDDFTTJWF JUFSBUJPOT VOUJM BO BDDFQUBCMF 	CVU OPU OFDFTTBSJMZ
VOJRVF PS PQUJNBM
 TPMVUJPO JT GPVOE 8F DBSSJFE PVU UIJT BOBMZTJT VTJOH UIF



















































































































-PN\YL ! 7SV[Z PSS\Z[YH[PUN [OL PUZLUZP[P]P[` VM [OL ]VS\TLIHZLK KPZWHYP[` TL[YPJZ [V [OL
JOVPJL VM VYKPUH[PVU TL[OVK ( UVYTHSPaLK JVU]L_ O\SS ]VS\TL [OYV\NO [PTL JHSJ\SH[LK MVY
[OYLL KPTLUZPVUZ VUS ` \ZPUN 7*6 VYKPUH[PVU IS\L WSV[ WVPU[Z HUK 54+: YLK WSV[ WVPU[Z
) JYVZZWSV[ VM [OL 7*6 HUK 54+: YLZ\S[Z PU ( ^P[O SPULHY TVKLS HUK ZX\HYLK JVYYLSH[PVU
ZOV^U * HSWOH ZOHWL ]VS\TL [OYV\NO [PTL MVY IV[O VYKPUH[PVU TL[OVKZ + JYVZZWSV[ HUK
ZX\HYLK JVYYLSH[PVU VM YLZ\S[Z PU *
'JHVSFT ǋǏ" BOE $ TIPX UIF SFTVMUJOH DPNQBSJTPO PG NPSQIPTQBDF WPMVNF
NFUSJDT DBMDVMBUFE VTJOH /.%4 XJUI UISFF EJNFOTJPOT TQFDJėFE 	SFE QPJOUT
 BOE
UIF ėSTU UISFF 1$0 BYFT 	CMVF QPJOUT
 ĉF SFTVMUT BSF WFSZ TJNJMBS BOE XIFO UIF
Ǐǎ
UJNFTFSJFT SFTVMUJOH GSPN POF PSEJOBUJPO QSPDFEVSF JT QMPĨFE BHBJOTU UIPTF
SFTVMUJOH GSPN UIF PUIFS 	'JHT ǋǏ# BOE %
 UIF DMPTFOFTT PG UIJT DPSSFMBUJPO DBO
CF TVNNBSJ[FE XJUI BO 3Ş WBMVF 	ǈǑǈ BOE ǈǑǋ GPS DPOWFY IVMM BOE BMQIB TIBQF
WPMVNFT SFTQFDUJWFMZ

ĉFTF SFTVMUT TVHHFTU UIBU NFUSJDT PG PDDVQJFE NPSQIPTQBDF WPMVNF BSF OPU
TFOTJUJWF UP UIF DIPJDF PG PSEJOBUJPO NFUIPE
%ĵŉĵ $ŊŀŀĽłĻ
7JSUVBMMZ BMM QBMFPOUPMPHJDBM EBUBTFUT DPOUBJO NJTTJOH EBUB BOE UIJT JT QBSUJDVMBSMZ
USVF PG UIPTF VTFE UP DPOTUSVDU NPSQIPTQBDFT ĉF QPTTJCMF DBVTFT PG NJTTJOH
FOUSJFT JO UIF NPSQIPTQBDF NBUSJY VTFE IFSF BSF EJTDVTTFE JO NPSF EFUBJM JO
4FDUJPO ǊǋǊ CVU B DSVDJBM RVFTUJPO BU UIF PVUTFU PG B NPSQIPTQBDF TUVEZ JT IPX
NVDI WBMJE EBUB TIPVME B HFOVT PS DIBSBDUFS IBWF UP CF JODMVEFE JO UIF BOBMZTJT 
ĉF FEHF DBTFT BSF USJWJBM UP EFDJEF B HFOVT XJUI OP WBMJE DIBSBDUFS TUBUFT PS B
DIBSBDUFS XJUI OP WBMJE FOUSJFT GPS BOZ HFOVT BEET OP JOGPSNBUJPO BOE PCWJPVTMZ
PVHIU UP CF FYDMVEFE -JLFXJTF HFOFSB BOE DIBSBDUFST XJUI FOUJSFMZ WBMJE FOUSJFT
PVHIU UP CF JODMVEFE 8IFSF UIF MJOF JT ESBXO JO CFUXFFO UIFTF FYUSFNFT JT UP
TPNF FYUFOU BO BSCJUSBSZ EFDJTJPO JO UIJT TUVEZ XF DIPTF B UISFTIPME PG ǐǈƻ
DPNQMFUFOFTT
*O PSEFS UP JOWFTUJHBUF UIF TFOTJUJWJUZ PG PVS SFTVMUT UP EJĎFSFOU DIPJDFT PG EBUB
RVBMJUZ UISFTIPME XF SFQFBUFE PVS BOBMZTJT VOEFS UIF FOUJSF SBOHF PG
DPNQMFUFOFTTFT SFQSFTFOUFE JO PVS EBUB SBOHJOH GSPN JODMVEJOH BMM UIF EBUB
DPMMFDUFE BU POF FYUSFNF 	B UISFTIPME PG ǍǏƻ PS NPSF PG PCTFSWFE TUBUFT
 UP
JODMVEJOH POMZ DPNQMFUF HFOFSB BOE DIBSBDUFST BU UIF PUIFS 	B UISFTIPME PG ǉǈǈƻ
PCTFSWFE TUBUFT
 ĉF EBUB DVMMJOH BMHPSJUIN XBT BQQMJFE JO UIF TBNF NBOOFS BT
GPS $IBQUFS Ǌ SFNPWJOH ėSTU DIBSBDUFST BOE UIFO HFOFSB VOUJM CPUI SFBDIFE UIF
EFTJSFE UISFTIPME PG EBUB RVBMJUZ "T CFGPSF XF POMZ DPOTJEFSFE VOPCTFSWFE
FOUSJFT JO DBMDVMBUJOH DPNQMFUFOFTT TJODF XF DPOTJEFS UIF PUIFS UZQFT PG NJTTJOH
EBUB 	UIF DBTFT XIFSF TUBUFT BSF FJUIFS JOBQQMJDBCMF UP B UBYPO PS XIFSF NVMUJQMF
TUBUFT BQQMZ
 UP DPOTUJUVUF JNQPSUBOU JOGPSNBUJPO
ǏǏ
-PN\YL  MVSSV^PUN WHNL! 7SV[Z ZOV^PUN [OL ZLUZP[P]P[` VM KPZWHYP[` TL[YPJZ [V [OL X\HSP[`
[OYLZOVSK YLX\PYLK MVY KH[H PUJS\KLK PU [OL HUHS`ZPZ 0U IV[O WSV[Z LHJO WSV[ WVPU[ YLWYLZLU[Z H
JVTWHYPZVU IL[^LLU [OL YLZ\S[Z YLWVY[LK PU *OHW[LY  [OL ¸YLMLYLUJL YLZ\S[Z¹ HUK [OL YLZ\S[Z
VM HU HUHS`ZPZ ^P[O KH[H ZH[PZM`PUN H JLY[HPU SL]LS VM JVTWSL[LULZZ L_WYLZZLK HZ H JVYYLSH[PVU
JVLMÄJPLU[ (3Ş) IL[^LLU [OL [^V ZL[Z VM YLZ\S[Z ;OL WSV[ HIV]L ZOV^Z YLZ\S[Z MVY H TL[YPJ VM
[OL [V[HS L_[LU[ VM VJJ\WPLK TVYWOVZWHJL JVU]L_ O\SS ]VS\TL [OL WSV[ ILSV^ ZOV^Z YLZ\S[Z
MVY [OL KPZWLYZPVU TL[YPJ TLHU WHPY^PZL KPZ[HUJL )LJH\ZL [OL YLMLYLUJL HUHS`ZPZ \ZLK HU
 JVTWSL[LULZZ [OYLZOVSK [OL JVYYLSH[PVU PZ WLYMLJ[ H[ [OH[ [OYLZOVSK [OL TL[OVK VM [H_VU

























Threshold used to 
 obtain reference results












































8F DPNQBSFE UIF DPOWFY IVMM WPMVNF BOE NFBO QBJSXJTF EJTUBODF SFTVMUT
PCUBJOFE VOEFS FBDI EBUB RVBMJUZ UISFTIPME UP UIF iSFGFSFODF SFTVMUTu VOEFS UIF
ǐǈƻ UISFTIPME QSFTFOUFE JO $IBQUFS Ǌ 3BUIFS UIBO QMPĨJOH UIF UJNFTFSJFT GPS
FBDI PG UIFTF DPNQBSJTPOT 	MJLF JO 'JHT ǋǏ" BOE $
 XF TVNNBSJ[FE FBDI
DPNQBSJTPO VTJOH UIF 3Ş DPSSFMBUJPO DPFđDJFOU 	MJLF JO 'JHT ǋǏ# BOE %

ĉF 3Ş WBMVFT TVNNBSJ[JOH UIF DPNQBSJTPO PG BOBMZTFT VOEFS FBDI EBUB RVBMJUZ
UISFTIPME XJUI UIF SFGFSFODF SFTVMUT BSF TIPXO JO 'JHVSF ǋǐ ĉFTF SFTVMUT TIPX
UIBU OFJUIFS DPOWFY IVMM WPMVNF 	'JH ǋǐ"
 OPS NFBO QBJSXJTF EJTUBODF
	'JH ǋǐ#
 BSF TFOTJUJWF UP UIF BEEJUJPO PG NPSF EBUB PG MPXFS RVBMJUZ &WFO
TFĨJOH UIF NPTU QFSNJTTJWF UISFTIPME 	JODMVEJOH BMM UIF EBUB DPMMFDUFE
 ZJFMET
UJNF TFSJFT UIBU BSF IJHIMZ DPSSFMBUFE (3Ş > Ŝ.ť)XJUI UIF SFGFSFODF SFTVMUT ĉF
SFTVMUT BMTP SFNBJO DPSSFMBUFE BCPWF _ǈǑ BT EBUB BSF SFNPWFE VOUJM UIF EBUB
RVBMJUZ UISFTIPME FYDFFET BCPVU Ǒǈƻ DPNQMFUFOFTT CFZPOE XIJDI DPSSFMBUJPOT
EFDMJOF 3FTVMUT VOEFS UIF NPTU TUSJOHFOU EBUB RVBMJUZ UISFTIPME 	ǉǈǈƻ DPNQMFUF
DIBSBDUFST BOE HFOFSB POMZ
 TIPX SFMBUJWFMZ XFBL DPSSFMBUJPOT PG POMZ ǈǍmǈǎ
.FBO QBJSXJTF EJTUBODF BQQFBST UP CF NPSF TFOTJUJWF UIBO DPOWFY IVMM WPMVNF UP
DIBOHFT JO EBUB RVBMJUZ UISFTIPME
*O PSEFS UP DMBSJGZ XIFUIFS UIF SFTVMUT XJUI 3Ş WBMVFT TVHHFTUJOH XFBL
DPSSFMBUJPOT XJUI UIF SFGFSFODF SFTVMUT BSF JO GBDU RVBMJUBUJWFMZ EJĎFSFOU XF QMPĨFE
B DPNQBSJTPO CFUXFFO UIF SFTVMUT VTJOH UIF NPTU TUSJOHFOU EBUB RVBMJUZ UISFTIPME
	ǉǈǈƻ DPNQMFUFOFTT XJUI POMZ ǋǊ DIBSBDUFST SFUBJOFE
 BOE UIF SFGFSFODF SFTVMUT
	ǐǈƻ DPNQMFUFOFTT
 TIPXO JO 'JHVSF ǋǑ *O TQJUF PG UIF MPX 3Ş WBMVFT UIF
SFTVMUT BSF RVBMJUBUJWFMZ TJNJMBS $POWFY IVMM WPMVNF JODSFBTFT JO CPUI DBTFT
	'JH ǋǑ"
 XIJMF NFBO QBJSXJTF EJTUBODF SFNBJOT SPVHIMZ DPOTUBOU JO CPUI DBTFT
	'JH ǋǑ$
 BMUIPVHI UIF BCTPMVUF WBMVFT PG EJTUBODF BSF MPXFS VOEFS UIF NPSF
TUSJOHFOU UISFTIPME
ǋǋǍ 5ĹňŉĽłĻ $ļĵŇĵķŉĹŇ 4Ĺŉň ĺŃŇ 4ńĹķĽĺĽķ &ŋŃŀŊŉĽŃłĵŇŏ )ŏńŃŉļĹňĹň
8F IBWF UIVT GBS BQQSPBDIFE PVS HPBM UP NBLF CJPMPHJDBM JOGFSFODFT BCPVU UIF








































































































0.20 0.22 0.24 0.26 0.28 0.30
D
















-PN\YL  ! *VTWHYPZVU VM YLZ\S[Z \UKLY [^V KPMMLYLU[ [OYLZOVSKZ VM KH[H X\HSP[ `  HZ \ZLK
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UV ¸&¹ LU[YPLZ PU [OL TVYWOVZWHJL TH[YP_ ZOV^U PU YLK ( UVYTHSPaLK JVU]L_ O\SS ]VS\TL
[OYV\NO [PTL JHSJ\SH[LK MVY [OYLL KPTLUZPVUZ VUS ` \ZPUN 7*6 VYKPUH[PVU ) JYVZZWSV[ VM [OL
YLZ\S[Z PU ( ^P[O SPULHY TVKLS HUK ZX\HYLK JVYYLSH[PVU ZOV^U * HSWOH ZOHWL ]VS\TL [OYV\NO
[PTL \UKLY IV[O KH[H X\HSP[` [OYLZOVSKZ + JYVZZWSV[ HUK ZX\HYLK JVYYLSH[PVU VM YLZ\S[Z PU *
47>+ Z[HUKZ MVY TLHU WHPY^PZL KPZ[HUJL
ǐǉ
EBUB BOE BCTUSBDUJOH JU UISPVHI NFUSJDT PG EJTQBSJUZ 	$IBQUFS Ǌ
 BOE DPSSFDUJOH
UIPTF NFBTVSFT GPS TBNQMJOH EJĎFSFODFT 	UIJT DIBQUFS
 ĉFTF SFTVMUT BMM TFFN UP
QPJOU UPXBSET $FOP[PJD TUBTJT
ĉF NPSQIPMPHJDBM EBUB TFU VOEFSMZJOH UIF NPSQIPTQBDF BOBMZTJT BMTP QFSNJUT
BO BOBMZTJT PG NPSQIPMPHJDBM FWPMVUJPO GSPN B GVOEBNFOUBMMZ EJĎFSFOU BQQSPBDI
JG XF NPNFOUBSJMZ TFU BTJEF DPODFSOT BCPVU TBNQMJOH 3BUIFS UIBO FYBNJOJOH UIF
EBUB BCTUSBDUMZ BOE JO BHHSFHBUF XF DBO BOBMZ[F UIF NPSQIPMPHJDBM EBUB EJSFDUMZ
UP FYBNJOF IPX UIF QSFWBMFODF PG UBYB XJUI EJĎFSFOU TFUT PG NPSQIPMPHJDBM
DIBSBDUFST IBT DIBOHFE UISPVHI UJNF " TJNJMBS BQQSPBDI IBT QSFWJPVTMZ CFFO
VTFE UP DBUFHPSJ[F 1IBOFSP[PJD BOJNBMT CZ BOBUPNJDBM BOE FDPMPHJDBM USBJUT UP
EPDVNFOU NBKPS TIJěT JO UIF QSPQPSUJPOT PG GPS FYBNQMF QIZTJPMPHJDBMMZ
VOCVĎFSFE UP QIZTJPMPHJDBMMZ CVĎFSFE UBYB PS QSFEBUPS UP OPOQSFEBUPS UBYB
	#BNCBDI FU BM ǊǈǈǊ
 ĉFTF DBUFHPSJFT XFSF BTTPDJBUFE XJUI FWPMVUJPOBSZ
IZQPUIFTFT BCPVU NBTTFYUJODUJPO LJMM NFDIBOJTNT 	,OPMM FU BM ǉǑǑǎ
 BOE
FDPMPHJDBM FTDBMBUJPO 	7FSNFJK ǉǑǐǏ
 SFTQFDUJWFMZ
#Z BOBMPHZ XF DBO QBSTF PVS NPSQIPMPHJDBM EBUB B QSJPSJ CZ DSJUFSJB SFMBUFE UP
IZQPUIFTJ[FE ESJWFST PG EJBUPN FWPMVUJPO 'PS FYBNQMF QSFEBUJPO IBT CFFO
TVHHFTUFE UP QMBZ BO JNQPSUBOU SPMF JO EJBUPN FWPMVUJPO 	4NFUBDFL Ǌǈǈǉ )BNN
BOE 4NFUBDFL ǊǈǈǏ
 BOE XF DBO JEFOUJGZ DIBSBDUFST UIBU NJHIU SFMBUF UP EFGFOTF
BHBJOTU QSFEBUJPO MJLF TQJOFT BOE QSPKFDUJPOT PS SJCT BOE DPTUBF CVĨSFTTJOH BOE
TUSFOHUIFOJOH UIF WBMWF ĉFO XF DBO JOWFTUJHBUF XIFUIFS UIF QSFWBMFODF PG UIFTF
DIBSBDUFST DIBOHFE UISPVHI UJNF BT XPVME CF FYQFDUFE VOEFS UIF IZQPUIFTJ[FE
TFMFDUJWF QSFTTVSF *G XF XFSF BCMF UP EFUFDU TZTUFNBUJD DIBOHFT JO UIF QSPQPSUJPO
PG DIBSBDUFS TUBUFT FYQFDUFE VOEFS B HJWFO TDFOBSJP XF NJHIU RVFTUJPO UIF QJDUVSF
PG TUBTJT QBJOUFE CZ UIF TVCTBNQMJOH FYFSDJTFT BOE UIF BMQIB EJTQBSJUZ SFTVMUT
BCPWF
8F BTTFNCMFE MJTUT PG DIBSBDUFST FYQFDUFE UP DIBOHF VOEFS DIBOHFT JO GPVS
GBDUPST UIBU IBWF CFFO JEFOUJėFE BT DFOUSBM UP $FOP[PJD FWPMVUJPO JO EJBUPNT
QSFEBUJPO TJOLJOH 	3BWFO BOE 8BJUF Ǌǈǈǌ
 WJSBM BĨBDL 	4NFUBDFL ǉǑǑǑ
 BOE
TJMJDB BWBJMBCJMJUZ 	'JOLFM BOE ,PUSD Ǌǈǉǈ
 'PS FBDI DIPTFO SFMFWBOU DIBSBDUFS XF
TPSUFE DIBSBDUFS TUBUFT JOUP GBWPSBCMF BOE VOGBWPSBCMF DBUFHPSJFT 	FH GPS
ǐǊ
QSFEBUJPO DIBSBDUFS TUBUFT JOEJDBUJOH QPTTFTTJPO PG TQJOFT XFSF BTTJHOFE UP UIF
GBWPSBCMF DBUFHPSZ UIPTF TUBUFT JOEJDBUJOH BCTFODF PG TQJOFT UP UIF VOGBWPSBCMF
DBUFHPSZ
 ĉF DPNQMFUF MJTUJOH PG DIBSBDUFST BOE BTTJHOFE TUBUFT BSF UBCVMBUFE JO
"QQFOEJY &
ĉF SFTVMUT 	'JH ǋǉǈ
 TIPX B SFNBSLBCMF BCTFODF PG USFOET UISPVHI UJNF ĉF
QSPQPSUJPO PG NPSQIPMPHJDBM DIBSBDUFS TUBUFT UIPVHIU UP CF BTTPDJBUFE XJUI
TQFDJėD IZQPUIFTJ[FE ESJWFST PG FWPMVUJPO JO EJBUPNT BSF FTTFOUJBMMZ DPOTUBOU
UISPVHI $FOP[PJD UJNF ĉFTF SFTVMUT QPSUSBZ TUBTJT JO NPSQIPMPHJDBM FWPMVUJPO
UIBU JT DPOTJTUFOU XJUI UIF PUIFS MJOFT PG FWJEFODF QSFTFOUFE IFSF )PXFWFS XF
OPUF UIBU UIF BCTFODF PG USFOET JO UIFTF DIBSBDUFST EP OPU OFDFTTBSJMZ JNQMZ B MBDL
PG SFTQPOTF UP UIFTF TFMFDUJWF QSFTTVSFT TJODF TPNF SFTQPOTFT NBZ TJNQMZ OPU CF
WJTJCMF JO PVS EBUB 'PS FYBNQMF PVS NPSQIPTQBDF EPFT OPU DBQUVSF DIBOHFT JO
DFMM TJ[F BMUIPVHI UIJT NBZ CF BO JNQPSUBOU GBDUPS JO NFDIBOJDBM TUSFOHUI BOE
UIVT QSFEBUJPO SFTJTUBODF 	)BNN FU BM Ǌǈǈǋ
 BOE 	'JOLFM FU BM ǊǈǈǍ

EPDVNFOUFE B $FOP[PJD EFDSFBTF JO UIF TJ[F PG EJBUPN GSVTUVMFT UIBU NBZ QPJOU UP
KVTU TVDI B SFTQPOTF
ǋǌ $ŃłķŀŊňĽŃłň
ĉF TVCTUBOUJBM $FOP[PJD SJTF JO TBNQMJOH UISPVHI UJNF DBMMT JOUP RVFTUJPO UIF
NBSJOF QMBOLUPOJD EJBUPN EJTQBSJUZ SFTVMUT QSFTFOUFE JO $IBQUFS Ǌ XIJDI TIPX B
SJTF JO PDDVQJFE NPSQIPTQBDF WPMVNF JO DPOUSBTU UP UIF TUBTJT TFFO JO BMM PUIFS
NFUSJDT 5XP GVSUIFS BOBMZTFT QSFTFOUFE IFSF IJHIMJHIU UIF OFFE UP UBLF TBNQMJOH
EJĎFSFODFT JOUP BDDPVOU CFGPSF JOUFSQSFUJOH EJTQBSJUZ NFUSJDT 'JSTU UIF
EJĎFSFODFT CFUXFFO WPMVNFCBTFE EJTQBSJUZ NFUSJDT DBMDVMBUFE VOEFS EJĎFSFOU
NFUIPET PG UBYPO TBNQMJOH 	4*# BOE 35
 TVHHFTU UIBU UIFTF NFUSJDT BSF BĎFDUFE
CZ TBNQMJOH 4FDPOE JMMVTUSBUJOH UIF OVNCFS PG PDDVSSFODFT SFQSFTFOUFE CZ FBDI
UBYPO JO B NPSQIPTQBDF QMPU TIPXT UIBU NPSQIPTQBDF JT PDDVQJFE VOFWFOMZ BOE
SBJTFT UIF QPTTJCJMJUZ UIBU MFTTJOUFOTJWF TBNQMJOH PG NPSF SFDFOU UJNF CJOT NBZ
IBWF MFE UP MPXFS SFQPSUFE WPMVNFT PG NPSQIPTQBDF PDDVQBUJPO




















 of genera with states
PPl.MioceneOlig.EocenePal.
Suggesting more predation resistance



















 of genera with states
PPl.MioceneOlig.EocenePal.
Suggesting cell−cell linkage present



















 of genera with states
PPl.MioceneOlig.EocenePal.
Suggesting more protection against viral attack



















 of genera with states
PPl.MioceneOlig.EocenePal.
Suggesting more silica use
Suggesting less silica useD
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PDDVSSFODFCBTFE EBUBCBTF MFBET VT UP GPSNVMBUF B OPUJPO PG iNPSQIPMPHJDBM
FWFOOFTTu "OBMPHPVT UP UBYPOPNJD FWFOOFTT XIJDI EFTDSJCFT UIF EJTUSJCVUJPO PG
JOEJWJEVBMT 	PS JO QBMFPOUPMPHJDBM TUVEJFT PDDVSSFODFT
 BNPOH UBYB
NPSQIPMPHJDBM FWFOOFTT XPVME EFTDSJCF UIF EJTUSJCVUJPO PG JOEJWJEVBMT 	PS
PDDVSSFODFT
 JONPSQIPTQBDF "OZ HJWFO BCVOEBODF EJTUSJCVUJPO DPVME CF BU POF
FYUSFNF SBOEPNMZ EJTUSJCVUFE UISPVHIPVU NPSQIPTQBDF BU UIF PUIFS FYUSFNF
PDDVSSFODFT DPVME CF QSFGFSFOUJBMMZ DPODFOUSBUFE JO POF BSFB 8F TVHHFTU UIBU
RVBOUJGZJOH UIJT OPUJPO XPVME CF BO JOUFSFTUJOH UBSHFU GPS GVUVSF XPSL
*O PSEFS UP BEESFTT UIF QPUFOUJBM TBNQMJOH CJBT JEFOUJėFE JO UIFTF XBZT XF
SFDBMDVMBUF UIF EJTQBSJUZ NFUSJDT QSFTFOUFE JO $IBQUFS Ǌ VOEFS WBSJPVT NFUIPET
PG TVCTBNQMJOH 8F ėOE UIBU VOEFS TVCTBNQMJOH UIF JODSFBTFT JO PDDVQJFE
NPSQIPTQBDF WPMVNF TFFO JO $IBQUFS Ǌ MBSHFMZ EJTBQQFBS BOE BMM EJTQBSJUZ
NFUSJDT TIPX FTTFOUJBMMZ TUBUJPOBSZ SFTVMUT ĉFTF SFTVMUT TVHHFTU NPSQIPMPHJDBM
TUBTJT UISPVHI $FOP[PJD UJNF XIFO TBNQMJOH EJĎFSFODFT BSF DPSSFDUFE JO UIJT
GBTIJPO
$PNQBSJOH UIF EJTQBSJUZ NFUSJDT DBMDVMBUFE VOEFS TVCTBNQMJOH UP UIPTF
DBMDVMBUFE GSPN UIF EBUB EJSFDUMZ TVHHFTUT UIBU UIF NFUSJDT EFTDSJCJOH UIF WPMVNF
PG PDDVQJFE NPSQIPTQBDF BSF NPSF TFOTJUJWF UP TBNQMJOH EJĎFSFODFT UIBO UIPTF
EFTDSJCJOH UIF EJTUBODFT BNPOH UBYB 	PS QVU BOPUIFS XBZ UIFJS EJTQFSTJPO JO
NPSQIPTQBDF
 ĉFTF SFTVMUT BHSFF XJUI UIF ėOEJOHT PG #VUMFS FU BM 	ǊǈǉǊ
 BOE
$JBNQBHMJP FU BM 	Ǌǈǈǉ
 BMCFJU VTJOH EJĎFSFOU NFUSJDT
*O TFFLJOH B EJSFDU NFBTVSF PG EJTQBSJUZ JOTFOTJUJWF UP TBNQMJOH JOUFOTJUZ XF
JOUSPEVDF UIF DPODFQU PG B HFPHSBQIJD DPNQPOFOU UP NPSQIPMPHJDBM EJTQBSJUZ #Z
BOBMPHZ UP 8IJUBLFST 	ǉǑǎǈ
 ћ BOE ќ DPNQPOFOUT PG UBYPOPNJD EJWFSTJUZ XF
TVHHFTU UIF OPUJPOT PG ћ BOE ќ EJTQBSJUZ 8F ėOE UIBU ћ¯ EJTQBSJUZ 	BT RVBOUJėFE
CZ UIF NFBO PG FJUIFS DPOWFY IVMM WPMVNFT PS UIF NFBO QBJSXJTF EJTUBODFT BDSPTT
MJTUT
 SFNBJOT SPVHIMZ DPOTUBOU UISPVHI UJNF ĉFTF SFTVMUT TVQQPSU $FOP[PJD
TUBTJT JO EJBUPN NPSQIPMPHJDBM FWPMVUJPO
$POTUBOU ћ¯ EJTQBSJUZ UISPVHI UJNF JT DPNQBUJCMF XJUI UIF PCTFSWBUJPOT PG
SPVHIMZ DPOTUBOU UPUBM EJTQBSJUZ VOEFS TVCTBNQMJOH *G UIF TVCTBNQMJOH SFTVMUT
XFSF UP CF SFKFDUFE JO GBWPS PG UIF SFTVMUT JO $IBQUFS Ǌ IPXFWFS 	TFF DBWFBUT
ǐǍ
CFMPX
 DPOTUBOU ћ¯ EJTQBSJUZ XPVME JNQMZ UIBU UIF SJTF JO UPUBM EJTQBSJUZ SFTVMUFE
GSPN BO JODSFBTF JO ќ EJTQBSJUZ
"T B CZQSPEVDU PG BQQMZJOH TVCTBNQMJOH NFUIPET UP EJBUPNNPSQIPTQBDF XF
QSFTFOU B UBYPOPNJD EJWFSTJUZ DVSWF PG EJBUPNT VOEFS 424 CBTFE PO UIF/FQUVOF
EBUBCBTF 8F ėOE SFTVMUT TJNJMBS UP PUIFS TVCTBNQMJOH NFUIPET XJUI B ĚBĨFOFE
EJWFSTJUZ DVSWF TIPXJOH QFBL EJWFSTJUZ OFBS UIF &PDFOF0MJHPDFOF CPVOEBSZ BOE
B QSPOPVODFE 0MJHPDFOF EFDMJOF JO EJWFSTJUZ *O UIF 424 EJWFSTJUZ DVSWF UIJT
&PDFOF0MJHPDFOF QFBL GBS FYDFFET UIF TQFDJFT SJDIOFTT SFDPWFSFE TVCTFRVFOUMZ
BOE JT UIVT NPTU TJNJMBS UP UIF 0Ǌ8 SFTVMUT SFQPSUFE CZ 3BCPTLZ BOE 4PSIBOOVT
	ǊǈǈǑ

ĉF EJBUPN EJWFSTJUZ DVSWFT PCUBJOFE CZ TVCTBNQMJOH NFUIPET IPXFWFS IBWF
OPU CFFO VOJWFSTBMMZ BDDFQUFE CZ NJDSPQBMFPOUPMPHJTUT 	-B[BSVT FU BM ǊǈǉǊB

CFDBVTF UIFZ DBO QFSGPSN QPPSMZ VOEFS DIBOHFT JO SFMBUJWF GSFRVFODZ
EJTUSJCVUJPOT ĉPVHI UIJT JTTVF JT EJTDVTTFE JO NPSF EFUBJM PO QBHF Ǒǐ JU JT
TVđDJFOU IFSF UP QPJOU PVU UIBU UIF TUBUJPOBSZ SFTVMUT PG UIF WPMVNFCBTFE
EJTQBSJUZ NFUSJDT BOE UIF TBNQMJOHDPSSFDUFE EJWFSTJUZ DVSWFT BSF EFQFOEFOU PO
XIFUIFS TVCTBNQMJOH NFUIPET BSF CFMJFWFE UP QSPWJEF B NPSF BDDVSBUF WJFX UIBO
UIF SBX EBUB PS XIFUIFS UIFZ TJNQMZ USBEF PO CJBT GPS BOPUIFS ĉF PUIFS SFTVMUT
JOEJDBUJOH TUBTJT IPXFWFSãUIF EJTUBODFCBTFE EJTQBSJUZ NFUSJDT UIF EJTQBSJUZ
NFUSJDT QFSMJTU BOE UIF DPNQBSJTPO PG NPSQIPTQBDF UP NPMFDVMBS
QIZMPHFOZãEP OPU EFQFOE PO TVCTBNQMJOH
*O B TFOTJUJWJUZ UFTU DPNQBSJOH PVS NPSQIPTQBDF WPMVNF SFTVMUT VTJOH 1$0 UP
UIPTF VTJOH /.%4 B TVCTUBOUJWFMZ EJĎFSFOU OPOFJHFOWFDUPS PSEJOBUJPO
NFUIPE XF ėOE TJNJMBS SFTVMUT JO CPUI BOE DPODMVEF UIBU PVS SFTVMUT BSF OPU
TFOTJUJWF UP PSEJOBUJPO NFUIPE *O B TJNJMBS TFOTJUJWJUZ UFTU SFQFBUJOH PVS BOBMZTFT
BěFS DVMMJOH NPSF PS MFTT PG UIF EBUB CZ DPNQMFUFOFTT XF ėOE UIBU PVS SFTVMUT BSF
BMTP SPCVTU UP DIPJDFT JO EBUB RVBMJUZ UISFTIPME
*O TVNNBSZ XIFO TBNQMJOH CJBTFT BSF UBLFO JOUP BDDPVOU VTJOH TVCTBNQMJOH
NFUIPET BT XFMM BT TBNQMJOHJOEFQFOEFOU NFUSJDT PG EJTQBSJUZ PVS SFTVMUT QPJOU
UPXBSE $FOP[PJD TUBTJT JO UIF PDDVQBUJPO PG QMBOLUPOJD EJBUPN NPSQIPTQBDF
ĉJT TVHHFTUT EJBUPNT IBE SFBDIFE QFBL EJTQBSJUZ CZ UIF FBSMZ $FOP[PJD &SB
ǐǎ
XIJMF UBYPOPNJD EJWFSTJUZ DPOUJOVFE UP SJTF BMCFJU NPSF HSBEVBMMZ UIBO UIF
DBOPOJDBM EJWFSTJUZ DVSWF XPVME TVHHFTU ĉPVHI XF IBWF OPU BOBMZ[FE EJWFSTJUZ
BOE EJTQBSJUZ GSPN UIF PSJHJO PG UIF DMBEF PVS SFTVMUT QPJOU UP B EFDPVQMJOH PG
UBYPOPNJD BOE NPSQIPMPHJDBM EJWFSTJėDBUJPO BLJO UP UIF iBTZNNFUSJD
EJWFSTJėDBUJPOu SFQPSUFE GPS NBOZ PUIFS HSPVQT
.PSF CSPBEMZ UIFTF SFTVMUT NBLF DMFBS UIBU B DPNQMFUF WJFX FODPNQBTTJOH BMM
BTQFDUT PG NPSQIPMPHJDBM EJTQBSJUZ NVTU DPOTJEFS TBNQMJOH CJBTFT ĉF VTF PG
PDDVSSFODFCBTFE EBUBCBTFT UP QPQVMBUF NPSQIPTQBDFT BMMPXT UIFTF CJBTFT UP CF




&WPMVUJPO PG %JBUPN 4IBQF BOE%JWFSTJUZ
UISPVHI 5JNF
"ĶňŉŇĵķŉ
5 ľĻ ĺĿōĻŉŊĿŋŐ PG EJBUPN GPSN JOTQJSFE "SU /PVWFBV EFTJHOFST BO JOUFSFTUSFOFXFE CZ SFDFOU BEWBODFT JO CJPNJNFUJD EFTJHO ĉF GPTTJM SFDPSE QSPWJEFT UXP
XJOEPXT PO UIF EJWFSTJėDBUJPO IJTUPSZ PG EJBUPNT UBYPOPNJD EJWFSTJUZ BOE
NPSQIPMPHJDBM EJTQBSJUZ $POWFOUJPOBMMZ NBSJOF QMBOLUPOJD EJBUPN EJWFSTJUZ EFTDSJCFT
B TUFFQ BMNPTU NPOPUPOJD SJTF UISPVHI $FOP[PJD UJNF 4VCTBNQMJOH NFUIPET VTFE UP
BEESFTT UIF BTTPDJBUFE SJTF JO TBNQMJOH SFWFBM B NPSF TUBUJPOBSZ QBĪFSO XJUI QFBL
EJWFSTJUZ JO UIF NJE$FOP[PJD XIFUIFS CZ FTUBCMJTIFE NFUIPET PS B OFX NFUIPE
ǐǐ
	TIBSFIPMEFS RVPSVN TVCTBNQMJOH 424
 )PXFWFS UIFTF NFUIPET NBZ VOEFSFTUJNBUF
EJWFSTJėDBUJPO JG FWFOOFTT EFDSFBTFT *O PSEFS UP NFBTVSF NPSQIPMPHJDBM EJTQBSJUZ XF
DPOTUSVDUFE BO FNQJSJDBM NPSQIPTQBDF CBTFE PO EJTDSFUF DIBSBDUFST .FBO QBJSXJTF
EJTUBODF B EJTQBSJUZ NFUSJD EFTDSJCJOH UIF EFOTJUZ PG UBYB JO NPSQIPTQBDF TIPXT MJĪMF
TFDVMBS DIBOHF  XIJMF DPOWFY IVMM WPMVNF B NFBTVSF PG UIF FYUFOU PG PDDVQJFE
NPSQIPTQBDF JODSFBTFT UISPVHI UJNF 4JODF XF QPQVMBUFE UIF NPSQIPTQBDF XJUI
PDDVSSFODFCBTFE EBUB XF DBO BQQMZ TVCTBNQMJOH BMHPSJUINT UP UIFTF EJTQBSJUZ NFUSJDT
.FBO QBJSXJTF EJTUBODF JT MBSHFMZ VOBĎFDUFE XIJMF UIF JODSFBTF JO PDDVQJFE WPMVNF
MBSHFMZ EJTBQQFBST VOEFS TVCTBNQMJOH %FQFOEJOH PO UIF NFUSJD VTFE DIBSBDUFSJ[JOH
EJBUPN EJWFSTJėDBUJPO UIVT EFQFOET VQPO XIFUIFS B MJUFSBM SFBEJOH PG UIF GPTTJM SFDPSE
PS UIF VTF PG TVCTBNQMJOH BMHPSJUINT JT QSFGFSSFE 8IJMF UIJT NBZ QSPNQU B
SFFYBNJOBUJPO PG FWPMVUJPOBSZ OBSSBUJWFT QSPNJOFOUMZ GFBUVSJOH EJBUPN EJWFSTJėDBUJPO
DIBOHFT JO BCVOEBODF BOE TJMJDJėDBUJPO NBZ BMTP BĎFDU UIF EJBUPNT CJPHFPDIFNJDBM
JNQPSUBODF 'PS CJPMPHJDBMMZ JOTQJSFE EFTJHO BO FBSMZ FYQMPSBUJPO PG EJBUPN
NPSQIPTQBDF TVHHFTUT UIBU GPTTJM GPSNT TIPVME CF DPOTJEFSFE BMPOHTJEF FYUBOU EJBUPNT
ǌǉ *łŉŇŃĸŊķŉĽŃł
ĉF EJWFSTJUZ PG EJBUPN GPSN IBT CFFO B TPVSDF PG GBTDJOBUJPO BOE JOTQJSBUJPO
TJODF EJBUPN GSVTUVMFT XFSF ėSTU EFTDSJCFE CZ UIF ǉǑUI $FOUVSZ QJPOFFST PG
NJDSPQBMFPOUPMPHZ 	&ISFOCFSH ǉǐǋǐ )BFDLFM ǉǑǈǌ
 BOE UIFJS TIBQFT BQQMJFE UP
"SU /PVWFBV BSDIJUFDUVSF BOE EFTJHO MJLF 3FOÊ #JOFUT EFTJHO GPS UIF 1SJOUFNQT
EFQBSUNFOU TUPSF 	1SPDUPS Ǌǈǈǎ
 PS )FOESJL 1FUSVT #FSMBHFT KFXFMSZ JNJUBUJOH
DIBJOGPSNJOH EJBUPNT 	/FUIFSMBOET "SDIJUFDUVSF *OTUJUVUF ǊǈǉǊ
 .BOZ
UIPVTBOET PG FYUBOU EJBUPN TQFDJFT IBWF CFFO EFTDSJCFE 	.BOO BOE %SPPQ
ǉǑǑǎ
 UIFJS TIBQFT SFQSFTFOUJOH B XJEF SBOHF PG WBSJBUJPOT PO B CBTJD QJMMCPY
#BVQMBOãGSPN DJSDMFT UP USJBOHMFT OFFEMFT BOE DVSWFTãXJUI TUBHHFSJOH WBSJFUZ
JO UIF HFPNFUSJDBMMZ BSSBOHFE IJFSBSDIJDBM QPSF TUSVDUVSF 	3PVOE FU BM ǉǑǑǈ

MFOEJOH BO BFTUIFUJD UIBU FWJEFOUMZ BQQFBMFE UP UVSOPGUIFDFOUVSZ EFTJHOFST
8JUI CJPNJNFUJD EFTJHO BEWBODJOH GSPN TVQFSėDJBM BFTUIFUJD JOTQJSBUJPO UP BO
BQQMJDBUJPO PG VOEFSMZJOH TUSVDUVSBM BOE FWPMVUJPOBSZ QSJODJQMFT SFOFXFE JOUFSFTU
ǐǑ
JO EJBUPNT XBSSBOUT FĎPSUT UPXBSE B EFFQFS VOEFSTUBOEJOH PG UIFJS
EJWFSTJėDBUJPO B DBSEJOBM GFBUVSF PG BOZ DMBEFT FWPMVUJPOBSZ IJTUPSZ
ĉF GPTTJM SFDPSE QSPWJEFT UXP XJOEPXT PO DMBEF EJWFSTJėDBUJPO IJTUPSZ
UBYPOPNJD EJWFSTJUZ BOE NPSQIPMPHJDBM EJTQBSJUZ ĉF GPSNFS PěFO SFGFSSFE UP BT
UBYPOPNJD SJDIOFTT PS TJNQMZ BT EJWFSTJUZ JT UIF GBNJMJBS NFBTVSF UIBU UBMMJFT
OVNCFST PG UBYB 	DPNNPOMZ TQFDJFT
 ĉF MBĨFS EJTQBSJUZ GPS TIPSU EFTDSJCFT UIF
WBSJFUZ PG TIBQFT PS UIF iXJUIJOHSPVQ WBSJBODF PG GPSNu 	&SXJO ǊǈǈǏ
 CZ EJSFDUMZ
RVBOUJGZJOH PSHBOJTNBM NPSQIPMPHZ *O B TFOTF EJWFSTJUZ BOE EJTQBSJUZ CPUI
NFBTVSF WBSJFUZ PG GPSN CFDBVTF GPTTJM UBYPOPNZ JT PG DPVSTF JUTFMG CBTFE PO
NPSQIPMPHZ *U JT BMTP JOUVJUJWF IPXFWFS UIBU UIF UXP BQQSPBDIFT NFBTVSF UIBU
WBSJFUZ JO WFSZ EJĎFSFOU XBZT "T BO FYUSFNF FYBNQMF B DPMMFDUJPO DPOUBJOJOH POF
TQFDJFT PG ėTI POF TQFDJFT PG FMFQIBOU BOE POF TQFDJFT PG JOTFDU IBT UIF TBNF
UBYPOPNJD EJWFSTJUZ BT B DPMMFDUJPO PG UISFF ėTI TQFDJFT UIPVHI UIF GPSNFS DMFBSMZ
SFQSFTFOUT NVDI HSFBUFS NPSQIPMPHJDBM EJTQBSJUZ
8F IBWF UXP UJF QPJOUT PO CPUI UIF UBYPOPNJD BOE UIF NPSQIPMPHJDBM
EJWFSTJėDBUJPO PG EJBUPNTãUIFJS PSJHJO BOE UIFJS QSFTFOU EJWFSTJUZ BOE
EJTQBSJUZãGSPN XIJDI XF DBO USJWJBMMZ JOGFS B OFU JODSFBTF UISPVHI UJNF #VU UIF
NPSF JOUFSFTUJOH RVFTUJPOT BCPVU XIBU IBQQFOFE JO CFUXFFO BSF MFTT USJWJBM
8IBU XFSF UIF USBKFDUPSJFT PG EJBUPN EJWFSTJUZ BOE EJTQBSJUZ UISPVHI UJNF )BT
UIFSF CFFO B NPOPUPOJD JODSFBTF PS XBT BO FBSMZ SJTF GPMMPXFE CZ TUBTJT PS FWFO
EFDMJOF %JE EJWFSTJUZ BOE EJTQBSJUZ WBSZ JO MPDLTUFQ PS JOEFQFOEFOUMZ 
8IJMF UIF GPTTJM SFDPSE PG EJBUPNT FYUFOET CBDL UP BU MFBTU UIF FBSMZ $SFUBDFPVT
1FSJPE 	(FSTPOEF BOE )BSXPPE ǉǑǑǈ
 BOE JODMVEFT NBOZ PDDVSSFODFT GSPN
OPONBSJOF FOWJSPONFOUT UIF NPTU SPCVTU BOE BCVOEBOU EBUB DPNF GSPN
EFFQTFB TFEJNFOUT PG UIF $FOP[PJD &SB "MUIPVHI JU EPFT OPU SFQSFTFOU UIF
FOUJSF DMBEFT FWPMVUJPOBSZ IJTUPSZ XF GPDVT PO UIJT SFDPSE IFSF CFDBVTF JU BMMPXT
VT UP DPOTJEFS UIF CJBTFT UIBU VOFWFO TBNQMJOH UISPVHI UJNF NBZ JNQBSU UP PVS
WJFX PG FWPMVUJPOBSZ IJTUPSZ BOE QSPDFTT
Ǒǈ
ǌǊ 3ĹķŃłňŉŇŊķŉĽłĻ 5ĵŎŃłŃŁĽķ%ĽŋĹŇňĽŉŏ
$POWFOUJPOBMMZ UIF $FOP[PJD IJTUPSZ PG NBSJOF QMBOLUPOJD EJBUPN EJWFSTJUZ
EFTDSJCFT B TUFFQ BMNPTU NPOPUPOJD SJTF PG BCPVU BO PSEFS PG NBHOJUVEF
	4QFODFS$FSWBUP ǉǑǑǑ
 ĉJT WJFX QMBZT B DFOUSBM SPMF JO B OVNCFS PG
FWPMVUJPOBSZ OBSSBUJWFT JOWPMWJOH UIF EJBUPNT JODMVEJOH UIFJS DPFWPMVUJPO XJUI
HSBTTFT 	'BMLPXTLJ FU BM Ǌǈǈǌ
 BOE XIBMFT 	.BSY BOE 6IFO Ǌǈǉǈ
 UIFJS SPMF JO
SFTIBQJOH UIF TJMJDB DZDMF BOE JUT FĎFDU PO SBEJPMBSJBOT 	-B[BSVT FU BM ǊǈǈǑ

"MUIPVHI XJEFMZ BDDFQUFE UIJT WJFX IBT SFDFOUMZ CFFO DIBMMFOHFE 	3BCPTLZ BOE
4PSIBOOVT ǊǈǈǑ
 ĉF DPOWFOUJPOBM EJWFSTJUZ DVSWF JT HFOFSBUFE GSPN/FQUVOF B
MBSHF EBUBCBTF PG NBSJOF NJDSPGPTTJM PDDVSSFODFT SFQPSUFE GSPN UIF %FFQ 4FB
%SJMMJOH 1SPHSBN BOE 0DFBO %SJMMJOH 1SPHSBN SFQSFTFOUJOH TFWFSBM EFDBEFT PG
NJDSPQBMFPOUPMPHJDBM SFTFBSDI 	-B[BSVT ǉǑǑǌ 4QFODFS$FSWBUP ǉǑǑǑ
 ĉF
EJWFSTJUZ IJTUPSZ EFSJWFE GSPN UIFTF PDDVSSFODFT JT OPU IPXFWFS B VOJRVF SFTVMU
TJODF EJĎFSFOU NFUIPEPMPHJDBM DIPJDFT DBO CF NBEF JO UBYPO DPVOUJOH EFBMJOH
XJUI EBUB JNQFSGFDUJPOT BOE BDDPNNPEBUJOH TFDVMBS WBSJBUJPOT JO TBNQMJOH
JOUFOTJUZ &BDI PG UIFTF DBO DIBOHF UIF EJWFSTJUZ DVSWF HFOFSBUFE
ǌǊǉ 5ĵŎŃł ķŃŊłŉĽłĻ
*O PSEFS UP HFU GSPN EBUBCBTF UP EJWFSTJUZ DVSWF PDDVSSFODF EBUB OFFE UP CF
EJWJEFE JOUP UJNF CJOT 	JO PVS FYBNQMFT CFMPX PG UXP NJMMJPO ZFBS EVSBUJPO
 BOE
UIF OVNCFS PG UBYB JO FBDI CJO DPVOUFE 5SBEJUJPOBMMZ UIJT IBT CFFO EPOF CZ
DPVOUJOH UBYB BT QSFTFOU JO BMM UJNF CJOT CFUXFFO UIFJS FBSMJFTU BOE MBUFTU
PDDVSSFODFT UIFO UBMMZJOH UBYB LOPXO UP IBWF FYJTUFE JO FBDI UJNF CJO SFHBSEMFTT
PG XIFUIFS PCTFSWFE PS JOGFSSFE ĉJT iSBOHFUISPVHIu NFUIPE 	35 TFF 'JH ǌǉ

IBT BO BEWBOUBHF PWFS TJNQMZ DPVOUJOH UBYB PCTFSWFE PS TBNQMFE JOCJO 	4*# TFF
'JH ǌǉ
 CFDBVTF JU UBLFT JOUP BDDPVOU WBSJBUJPOT JO QSFTFSWBUJPO BOE TBNQMJOH
GSPN POF CJO UP BOPUIFS 'PS FYBNQMF JO 'JHVSF ǌǉ UIF QMPU PG EJBUPN EJWFSTJUZ
GSPN/FQUVOF VTJOH 35 UBYPO DPVOUJOH NBLFT VQ GPS NJTTJOH EBUB CFUXFFO Ǎǌmǌǐ
.B EJWFSTJUZ EVSJOH UIBU JOUFSWBM XBT DMFBSMZ OPU [FSP BT B MJUFSBM SFBEJOH PG UIF
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%FTQJUF JUT BEWBOUBHF JO BDDPVOUJOH GPS A-B[BSVT UBYB 	UBYB UIBU BQQFBS UP HP
FYUJODU POMZ UP SFBQQFBS MBUFS JO UIF SFDPSE 'MFTTB BOE +BCMPOTLJ ǉǑǐǋ
 IPXFWFS
UIF 35 NFUIPE IBT GBMMFO PVU PG GBWPS BNPOH NBOZ QBMFPCJPMPHJTUT CFDBVTF JU
JNQBSUT B OVNCFS PG VOEFTJSBCMF BOE QPUFOUJBMMZ TFWFSF CJBTFT UIF 4JHOPS-JQQT
FĎFDU UIF 1VMM PG UIF 3FDFOU BOE PUIFS FEHF FĎFDUT SFWJFXFE CZ "MSPZ 	ǊǈǉǈB

ĉF 4*# TBNQMJOH NFUIPE JT QSFGFSSFE PWFS 35 BOE PUIFS NFUIPET TVDI BT
UBMMZJOH POMZ UIPTF UBYB LOPXO UP DSPTT UIF CPVOEBSZ CFUXFFO BEKBDFOU UJNF CJOT
CFDBVTF JU JT JNNVOF UP UIFTF CJBTFT BOE UIF CJOUPCJO TBNQMJOH EJĎFSFODFT UIBU
SFNBJO DBO CF DPVOUFSBDUFE XJUI DPSSFDUJPOT MJLF UIF QBSUUJNFS TBNQMJOH
QSPCBCJMJUZ XIJDI FĎFDUJWFMZ QFSGPSNT B UFNQPSBMMZ MPDBMJ[FE SBOHFUISPVHI
BNPOH BEKBDFOU UJNF CJOT 	"MSPZ FU BM Ǌǈǈǐ
 8IJMF UIF EJWFSTJUZ DVSWF GPS UIF
/FQUVOF EJBUPN EBUB PCUBJOFE CZ 4*# UBYPO DPVOUJOH EPFT EJĎFS GSPN UIF
DPOWFOUJPOBM DVSWF PCUBJOFE VTJOH 35 JO UIF EFUBJMT UIF DVSWFT BSF SBUIFS TJNJMBS
JO TIBQF UP ėSTU PSEFS
ǌǊǊ %ĵŉĵ ŅŊĵŀĽŉŏ
(FOFSBMMZ QBMFPOUPMPHJTUT XPSSZ UIBU UIF GPTTJM SFDPSE VOEFSFTUJNBUFT UIF USVF
SBOHFT PG UBYB 	FH .BSTIBMM ǉǑǑǈ
 CVU UIF SFDPSE PG NBSJOF NJDSPGPTTJMT JT TP
VOVTVBMMZ SJDI UIBU UIF PQQPTJUF IBT CFFO TVHHFTUFE GPS UIF/FQUVOF EBUBCBTF
.BSJOF NJDSPGPTTJMT DBO BQQFBS PVUTJEF PG UIFJS USVF SBOHF EVF UP iĆ5Tu UIBU JT
CFDBVTF PG UIF QIZTJDBM SFXPSLJOH PG TFEJNFOUT 	FSPTJPO BOE SFEFQPTJUJPO JO B
TUSBUJHSBQIJDBMMZ ZPVOHFS QPTJUJPO
 FSSPST JO UIF BHF NPEFM BTTJHOJOH B GPTTJM
PDDVSSFODF UP UIF XSPOH UJNF CJO PS UBYPOPNJD FSSPS 	-B[BSVT Ǌǈǉǉ
 'PS UIF
DVSWF UIBU IBT CFDPNF UIF DBOPOJDBM EFQJDUJPO PG EJBUPN EJWFSTJUZ UIFTF
QSPCMFNT XFSF BEESFTTFE CZ NBOVBMMZ FYDMVEJOH/FQUVOF PDDVSSFODFT DPOTJEFSFE
VOSFMJBCMF JODMVEJOH PDDVSSFODFT OFBS EFQPTJUJPOBM IJBUVTFT 	4QFODFS$FSWBUP
ǉǑǑǑ
 ĉF FĎFDU PG BMM CVU UIFNPTU TFWFSF JOTUBODFT PG SFXPSLJOH DBO CF PCWJBUFE
CZ TFĨJOH TVđDJFOUMZ XJEF UJNF CJOT BOE NJTQMBDFE PDDVSSFODFT GBS GSPN UIF
USVF SBOHF PG B UBYPO BSF NVDI MFTT PG BO JTTVF GPS 4*# UIBO 35 UBYPO DPVOUJOH
/POFUIFMFTT PVUMJFST DPVME BMTP CF JEFOUJėFE GPS SFNPWBM CZ BQQMZJOH IBUTIBQFE
Ǒǋ
NPEFMT PG UIF SJTF BOE GBMM JO PDDVSSFODFT UISPVHI B UBYPOT SBOHF 	-JPX BOE
4UFOTFUI ǊǈǈǏ -JPX FU BM Ǌǈǉǈ
 CVU B NVDI TJNQMFS NFUIPE SFDFOUMZ QSPQPTFE
KVTU USJNT B DFSUBJO DBMJCSBUFE QFSDFOUBHF PG PDDVSSFODFT GSPN UIF CFHJOOJOH BOE
FOE PG B UBYPOT SBOHFãBQUMZ OBNFE 1BDNBO QSPėMJOH 	-B[BSVT FU BM ǊǈǉǊC

ǌǊǋ 4ĵŁńŀĽłĻ ĶĽĵňĹň
"O BSHVBCMZ HSBWFS DPODFSO GPS UIF BDDVSBUF SFDPOTUSVDUJPO PG EJBUPN
QBMFPEJWFSTJUZ JT UIBU UIF BNPVOU PG EBUB JO UIF/FQUVOF EBUBCBTF HSFBUMZ JODSFBTFT
XJUI UJNF BT TIPXO JO 'JHVSF ǌǊ ĉJT JT XPSSJTPNF CFDBVTF JU JT FBTZ UP JNBHJOF
B TJUVBUJPO XIFSF USVF EJBUPN EJWFSTJUZ JO GBDU SFNBJOFE DPOTUBOU CVU B TUFBEJMZ
JODSFBTJOH OVNCFS PG TBNQMFT UISPVHI UJNF DBQUVSFT NPSF TQFDJFT GSPN ZPVOHFS
JOUFSWBMT HJWJOH B GBMTF JNQSFTTJPO PG SJTJOH EJWFSTJUZ "MUIPVHI UIJT DPODFSO XBT
OPUFE JO UIF ėSTU FYQMPSBUJPOT PG UIF/FQUVOF EBUBTFU 	4QFODFS$FSWBUP ǉǑǑǑ
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4VDI UFNQPSBM TBNQMJOH CJBTFT BSF DPNNPO JO QBMFPOUPMPHJDBM EBUBTFUT GPS B
Ǒǌ
OVNCFS PG SFBTPOT *O HFOFSBM PMEFS TFEJNFOUT BSF MFTT BCVOEBOU UIBO ZPVOHFS
POFT 'PS NJDSPGPTTJMT GSPN EFFQTFB ESJMMJOH DPSFT NPSF TQFDJėDBMMZ TFEJNFOUT
BSF QSPHSFTTJWFMZ EFTUSPZFE BT PDFBO DSVTU CFDPNFT TVCEVDUFE CZ QMBUF UFDUPOJD
QSPDFTTFT NBLJOH PMEFS TFEJNFOUT MFTT DPNNPO 1FSIBQT NPSF JNQPSUBOUMZ UIF
EFFQ ESJMMJOH DPNNPOMZ SFRVJSFE UP SFBDI PMEFS TFEJNFOUT JT FYQFOTJWF BOE
SFRVJSFT ESJMMJOH UISPVHI ZPVOHFS TFEJNFOUT GPS XIJDI TBNQMFT BSF VTVBMMZ BMTP
DPMMFDUFE 'JOBMMZ EJBUPNT VOEFSHP B TFSJFT PG EJBHFOFUJD NJOFSBM USBOTJUJPOT BT
CVSJBM UFNQFSBUVSFT BOE QSFTTVSFT JODSFBTF NBLJOH UIF QSFTFSWBUJPO PG
SFDPHOJ[BCMF NPSQIPMPHJDBM GFBUVSFT MFTT MJLFMZ XJUI BHF 	%F.BTUFS Ǌǈǈǋ
 *O
SFDFOU EFDBEFT QBMFPCJPMPHJTUT IBWF EJSFDUFE NVDI SFTFBSDI FĎPSU UPXBSET
EFWFMPQJOH OVNFSJDBM NFUIPET UP DPSSFDU GPS UIFTF TBNQMJOH CJBTFT
ǌǊǌ 4ŊĶňĵŁńŀĽłĻ ŁĹŉļŃĸň
ĉF JEFB BU UIF IFBSU PG UIFTF NFUIPET JT UIBU XF DBO PCUBJO B NPSF BDDVSBUF
SFDPOTUSVDUJPO PG EJWFSTJUZ IJTUPSZ JG XF NFBTVSF EJWFSTJUZ VTJOH B TUBOEBSEJ[FE
DPNQBSBCMF TBNQMF TJ[F JO FBDI UJNF CJO *U JT JNQPSUBOU UP OPUF UIBU UIF HPBM PG
TVDI TVCTBNQMJOH NFUIPET JT OPU UP HFU DMPTFS UP UIF USVF BCTPMVUF WBMVFT PG
EJWFSTJUZ 	BT SBOHFUISPVHI UBYPO DPVOUJOH EPFT GPS FYBNQMF
 CVU SBUIFS UP
SFDPOTUSVDU UIF SFMBUJWF TIBQF PG UIF EJWFSTJUZ DVSWF BT BDDVSBUFMZ BT QPTTJCMF ĉF
CBTJD QSPDFEVSF VOEFSMZJOH UIFTF NFUIPET JOWPMWFT SBOEPNMZ ESBXJOH JUFNT
GSPN UIF GVMM EBUB TFU PG UIF UJNF CJO JO RVFTUJPO VOUJM TPNF RVPUB JT SFBDIFE ĉF
OVNCFS PG UBYB JO UIBU TVCTBNQMF JT UIFO UBMMJFE BOE UIF QSPDFTT JT SFQFBUFE B
MBSHF OVNCFS PG UJNFT UP PCUBJO BO BWFSBHF EJWFSTJUZ BOE BO BTTPDJBUFE DPOėEFODF
JOUFSWBM GPS UIBU UJNF CJO ĉJT XIPMF QSPDFTT JO UVSO JT SFQFBUFE GPS BMM UJNF CJOT
VTJOH UIF TBNF RVPUB GPS FBDI
ĉF XFMMFTUBCMJTIFE TVCTBNQMJOH NFUIPET BMM VTF B VOJGPSN RVPUB PG JUFNT
CVU EJĎFS JO IPX JUFNT BSF ESBXO BOE IPX UIF RVPUB JT TFU 'PS FYBNQMF JO
DMBTTJDBM SBSFGBDUJPO 	$3 .JMMFS BOE 'PPUF ǉǑǑǎ
 PDDVSSFODFT BSF ESBXO GSPN
UIF GVMM EBUBTFU VOUJM B RVPUB PG TPNF ėYFE OVNCFS PG PDDVSSFODFT JT SFBDIFE ĉF
JUFNT ESBXO DBO BMTP CF UBYPOPNJD MJTUT XIJDI JO UIF DBTF PG UIF/FQUVOF EBUB
ǑǍ
NFBOT UIF MJTU PG UBYB GPVOE JO B QBSUJDVMBS CPSFIPMF BU B QBSUJDVMBS EFQUI *O UIJT
DBTF UIF RVPUB DBO CF TJNQMZ TFU BT B OVNCFS PG MJTUT JO XIJDI DBTF UIF NFUIPE JT
SFGFSSFE UP BT CZMJTUT VOXFJHIUFE TVCTBNQMJOH 	68 "MSPZ Ǌǈǈǈ
 PS BT B
OVNCFS PG PDDVSSFODFT 	XFJHIUFE CZ PDDVSSFODF TVCTBNQMJOH PS 08 GPS TIPSU
"MSPZ ǉǑǑǎ
 *O QSBDUJDF 	BU MFBTU GPS UIF/FQUVOF EJBUPN EBUB TFU
 UIFTF NFUIPET
HJWF CSPBEMZ TJNJMBS SFTVMUT 4VCTBNQMJOH NFUIPET XFSF POMZ SFDFOUMZ BQQMJFE UP
EJBUPNT 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ
 QBJOUJOH B QJDUVSF PG EJBUPN
EJWFSTJėDBUJPO WFSZ EJĎFSFOU GSPN DVSWFT HFOFSBUFE CZ 35 BOE 4*# UBCVMBUJPOT PG
/FQUVOF EBUB 	'JH ǌǉ
 " SFQSFTFOUBUJWF EJWFSTJUZ DVSWF HFOFSBUFE CZ 08
TVCTBNQMJOH 	'JH ǌǉ 08
 TJNJMBS UP UIPTF QSPEVDFE CZ $3 BOE 68
TVCTBNQMJOH TUJMM TIPXT B OFU JODSFBTF PWFS UIF $FOP[PJD &SB CVU UIF UPUBM
JODSFBTF JT POMZ BCPVU UXPGPME 1FSIBQT NPSF JNQPSUBOUMZ NBYJNVN EJWFSTJUZ JT
TJUFE JO UIF MBUF &PDFOF &QPDI XJUI UBCVMBUFE EJWFSTJUZ GBMMJOH TVCTUBOUJBMMZ
UISPVHI UIF 0MJHPDFOF &QPDI CFGPSF SFDPWFSJOH UISPVHI UIF /FPHFOF 1FSJPE
"OPUIFS NFUIPE PG TVCTBNQMJOH XIJDI VTFT B RVPUB NFBTVSFE CZ UIF TVN PG
TRVBSFE PDDVSSFODFT 	0Ǌ8
 IBT BMTP CFFO BQQMJFE UP EJBUPNT BOE SFTVMUT JO BO
FWFO ĚBĨFS EJWFSTJUZ DVSWF XJUI B TUJMM NPSF QSPOPVODFE &PDFOF0MJHPDFOF
EJWFSTJUZ QFBL 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ
 ĉF SFBTPOJOH UIBU VOEFSQJOT UIJT
NFUIPE 	"MSPZ ǊǈǉǈB
 JT B MJĨMF DPNQMJDBUFE CVU DBO CF VOEFSTUPPE CZ
DPOTJEFSJOH IPX UBYPO PDDVSSFODFT BSF SFDPSEFE " QBMFPOUPMPHJTU EFTDSJCJOH UIF
TQFDJFT JO B TBNQMF XJMM FYBNJOF TQFDJNFOT JF JOEJWJEVBM GPTTJMT SFDPSEJOH OFX
TQFDJFT BT UIFZ BSF FODPVOUFSFE #FDBVTF OPU BMM UBYB BSF FRVBMMZ BCVOEBOU UIF
DPNNPO UBYB XJMM CF GPVOE RVJDLMZ XIJMF SBSF UBYB BSF POMZ MJLFMZ UP CF DPVOUFE
BěFS NBOZ TQFDJNFOT IBWF CFFO FYBNJOFE ĉJT SFTVMUT JO BO BTZNQUPUJD
DPMMFDUPS DVSWF 	PS BDDVNVMBUJPO DVSWF
 JO XIJDI UBYB EJTDPWFSFE BSF QMPĨFE
BHBJOTU TQFDJNFOT FYBNJOFE 	PS TBNQMJOH FĎPSU FYQFOEFE
 ĉF 0Ǌ8 NFUIPE
BĨFNQUT UP BDDPVOU GPS UIJT OPOMJOFBS SFMBUJPOTIJQ CFUXFFO TQFDJNFOT BOE
TQFDJFT 6OGPSUVOBUFMZ EJWFSTJUZ FTUJNBUFT VOEFS UIJT NFUIPE IBWF CFFO GPVOE UP
CF TUSPOHMZ CJBTFE XIFO UIF HFPHSBQIJD TUSVDUVSF PG EJWFSTJUZ DIBOHFT UISPVHI
UJNF 	#VTI FU BM Ǌǈǈǌ
 TP XF EP OPU TIPX 0Ǌ8 SFTVMUT IFSF
" NBKPS TIPSUDPNJOH PG BMM PG UIF ėYFERVPUB TVCTBNQMJOH NFUIPET JT UIBU
Ǒǎ
UIFZ DBO TZTUFNBUJDBMMZ VOEFSTBNQMF JOUFSWBMT XJUI IJHI EJWFSTJUZ CFDBVTF
VOJGPSN TBNQMJOH JT OPU OFDFTTBSJMZ GBJS TBNQMJOH 	"MSPZ ǊǈǉǈB
 $POTJEFS BO
JEFBM DBTF XIFSF UIFSF IBT CFFO OP DIBOHF JO UIF USVF EJWFSTJUZ UISPVHI UJNF CVU
BO JODSFBTF JO TBNQMJOH SFTVMUT JO BO BQQBSFOU JODSFBTF JO EJWFSTJUZ JO UIJT
TJUVBUJPO ėYFERVPUB NFUIPET XJMM UIFPSFUJDBMMZ QFSGPSN XFMM #VU JG UIFSF IBT
CFFO B USVF JODSFBTF JO EJWFSTJUZ JO BEEJUJPO UP BO JODSFBTF JO TBNQMJOH UIFTF
NFUIPET NBZ BSUJėDJBMMZ ĚBĨFO UIF SFTVMUJOH EJWFSTJUZ DVSWF CFDBVTF NPSF
EJWFSTF JOUFSWBMT XJMM SFRVJSF NPSF TBNQMJOH UP DBQUVSF UIF TBNF QSPQPSUJPO PG
UIF UPUBM 	USVF
 EJWFSTJUZ "T BO FYUSFNF FYBNQMF DPOTJEFS UIBU B QPQVMBUJPO PG
ėWF TQFDJFT DBO CF TBNQMFE DPNQMFUFMZ XJUI ǉǈǈ PDDVSSFODFT XIJMF UIF TBNF TJ[F
TBNQMF XJMM VOEFSFTUJNBUF SBEJDBMMZ UIF EJWFSTJUZ PG B QPQVMBUJPO XJUI Ǎǈǈ
TQFDJFT 8IFO XF BMMPX GPS UIF QPTTJCJMJUZ UIBU USVF EJWFSTJUZ DBO WBSZ XJEFMZ JU
NBLFT JOUVJUJWF TFOTF UP BMMPX UIF RVPUB PG JUFNT ESBXO JO TVCTBNQMJOH UP WBSZ
BMTPãBOE GSPN UIJT QFSTQFDUJWF XF DBO BMTP TFF UIBU UIF MFWFM UP XIJDI XF PVHIU
UP TUBOEBSEJ[F TBNQMFT JT OPU B ėYFE BNPVOU PG TBNQMJOH CVU TPNF BNPVOU PG
TBNQMJOH UIBU BJNT UP SFUVSO B ėYFE QSPQPSUJPO PG UIF UPUBM EJWFSTJUZ PS DPWFSBHF
" SFDFOUMZ QVCMJTIFE TVCTBNQMJOH NFUIPE TIBSFIPMEFS RVPSVN TVCTBNQMJOH
	424
 JT CBTFE PO UIJT QSJODJQMF PG UBYPOPNJD DPWFSBHF 	"MSPZ ǊǈǉǈB
 ĉF
NFUIPE JT OBNFE CZ BOBMPHZ UP B DPSQPSBUF TIBSFIPMEFST NFFUJOH XIFSF B
RVPSVN PG TIBSFIPMEFST OFFET UP CF QSFTFOU TVDI UIBU UIF TVN PG UIFJS TIBSFT
NFFUT B UISFTIPME QSPQPSUJPO PG UIF UPUBM TIBSFT JO UIF DPNQBOZ *O 424 XF DBO
UIJOL PG UBYB BT TIBSFIPMEFST BOE UIFJS TIBSF PG UIF GSFRVFODZ EJTUSJCVUJPO
	QSPQPSUJPO PG UPUBM PDDVSSFODFT
 BT TIBSFT 0DDVSSFODFT BSF ESBXO NVDI BT
CFGPSF CVU SBUIFS UIBO TUPQQJOH BU B DFSUBJO OVNCFS PG PDDVSSFODFT PS MJTUT
TBNQMFT BSF ESBXO VOUJM B ATIBSFIPMEFS RVPSVN JT SFBDIFEãUIBU JT VOUJM UIF TVN
PG UIF GSFRVFODJFT PG TBNQMFE UBYB FYDFFET TPNF UISFTIPME ĉF OVNCFS PG MJTUT
PS PDDVSSFODFT JU UBLFT UP SFBDI UIJT RVPUB JT GSFF UP WBSZ NBLJOH UIJT NFUIPE
QIJMPTPQIJDBMMZ RVJUF EJTUJODU GSPN UIF VOJGPSN TBNQMJOH NFUIPET MJLF $3 68
PS 08
*O PSEFS UP FOTVSF UIBU UIF QSPQPSUJPO PG GSFRVFODJFT ESBXO SFQSFTFOUT B
DFSUBJO QSPQPSUJPO PG UBYPOPNJD DPWFSBHF IPXFWFS XF OFFE UP LOPX IPX
ǑǏ
UBYPOPNJDBMMZ DPNQMFUF FBDI TBNQMF JTãUIBU JT XF OFFE BO FTUJNBUF PG DPWFSBHF
"OPUIFS XBZ UP UIJOL PG UIJT QSPCMFN JT UP DPOTJEFS UIF PCTFSWFE GSFRVFODZ
EJTUSJCVUJPO UP PWFSFTUJNBUF UIF GSFRVFODZ PG UIPTF UBYB PCTFSWFE JO GBWPS PG
UIPTF UBYB OPU PCTFSWFE XIPTF GSFRVFODJFT BSF SPVOEFE EPXO UP [FSP 8F OFFE
BO FTUJNBUF PG IPX NVDI PG UIF VOEFSMZJOH USVF GSFRVFODZ EJTUSJCVUJPO IBT CFFO
NVUFE CZ TVDI SPVOEJOH EPXO 0OF TVDI FTUJNBUF VTFE DPNNPOMZ JO FDPMPHZ
VTFT UIF QSPQPSUJPO PG PCTFSWBUJPOT UIBU BSF TJOHMFUPOT JF UBYB POMZ TFFO PODF JO
UIBU TBNQMF DBMDVMBUFE BT (PPET V 	(PPE ǉǑǍǋ
 *O FDPMPHZ UIFTF PCTFSWBUJPOT
BSF JOEJWJEVBMT CVU UIF BQQSPBDI DBO CF FYUFOEFE UP DPNQJMFE QBMFPOUPMPHJDBM
EBUB XIFSF UIFTF PCTFSWBUJPOT BSF PDDVSSFODFT 	JF UIF QSFTFODF PG B UBYPO BU B
QBSUJDVMBS MPDBUJPO BOE TUSBUJHSBQIJD QPTJUJPO JSSFTQFDUJWF PG JUT BCVOEBODF "MSPZ
ǊǈǉǈB
 8IJMF GPS UIF QVSQPTFT PG FDPMPHJDBM TUVEJFT TJOHMFUPOT BSF UIPTF UBYB
UIBU PDDVS POMZ PODF JO B TBNQMF BSFB TVDI BT B RVBESBU "MSPZ 	ǊǈǉǈB
 BSHVFE
UIBU GPS QBMFPOUPMPHJDBM EBUB UIF CFTU BOBMPHJDBM FRVJWBMFOU XBT UP DPVOU
TJOHMFUPOT BT UBYB PDDVSSJOH POMZ JO B TJOHMF QVCMJDBUJPO 8F BQQMJFE B NPEJėFE
WFSTJPO PG UIJT CBTJD 424 BMHPSJUIN UP UIF EJBUPN PDDVSSFODF EBUB GSPN/FQUVOF
#FDBVTF PG UIF XBZ NJDSPQBMFPOUPMPHJDBM EBUB BSF DPMMFDUFE 	UIF PDDVSSFODF PG B
TFU PG UBYB SFQPSUFE PWFS B TUSBUJHSBQIJD SBOHF
 UBYB XJMM BMNPTU BMXBZT IBWF NPSF
UIBO POF PDDVSSFODF JO BOZ HJWFO QVCMJDBUJPO *OTUFBE XF VTFE UBYB PDDVSSJOH
POMZ JO B TJOHMF CPSFIPMF JO QMBDF PG TJOHMFUPOT
ĉF SFTVMUT GPS 42 TVCTBNQMJOH PG UIF/FQUVOF EJBUPN EBUB 	'JH ǌǉ 424
 BSF
CSPBEMZ TJNJMBS UP UIPTF PG UIF ėYFERVPUB TVCTBNQMJOH NFUIPET 	'JH ǌǉ 08

TVHHFTUJOH UIBU USVF EJWFSTJUZ JODSFBTFE POMZ TMJHIUMZ PWFS UIF $FOP[PJD &SB
.VDI BT VOEFS UIF ėYFERVPUB NFUIPET QFBL EJWFSTJUZ JT SFBDIFE JO UIF MBUFTU
&PDFOFFBSMJFTU 0MJHPDFOF CVU VOEFS 424 UIJT QFBL JT FYBHHFSBUFE TVHHFTUJOH
UIBU EJWFSTJUZ UIFO XBT TJHOJėDBOUMZ IJHIFS UIBO UPEBZãTJNJMBS UP UIF SFTVMUT PG
UIF 0Ǌ8 NFUIPE 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ

*O TQJUF PG UIF PCWJPVT TBNQMJOH CJBT JO UIF/FQUVOF EBUB UIF MBSHFMZ TUBUJPOBSZ
WJFX PG $FOP[PJD EJBUPN EJWFSTJUZ TVHHFTUFE CZ TVCTBNQMJOH NFUIPET IBT OPU
CFFO VOJWFSTBMMZ BDDFQUFE CZ NJDSPQBMFPOUPMPHJTUT " QPUFOUJBM WVMOFSBCJMJUZ PG
TVCTBNQMJOH NFUIPET JODMVEJOH 424 JT UIBU UIFZ NBZ OPU HJWF BDDVSBUF SFTVMUT JG
Ǒǐ
UIFSF BSF MBSHF DIBOHFT JO SFMBUJWF BCVOEBODF TUSVDUVSF 	PS FWFOOFTT
 UISPVHI
UJNF 	-B[BSVT FU BM ǊǈǉǊB
 8F DBO VOEFSTUBOE UIJT QSPCMFN CZ DPOTJEFSJOH UIF
SFMBUJWF GSFRVFODZ EJTUSJCVUJPO PG B UJNF JOUFSWBMãB SBOLPSEFSFE QMPU PG UIF
QSPQPSUJPO PG PDDVSSFODFT PG FBDI UBYPO 	TVDI UIBU UIF FYUFOU BMPOH UIF YBYJT
SFQSFTFOUT UPUBM EJWFSTJUZ
 'JYFERVPUB TVCTBNQMJOH NFUIPET DBO CF UIPVHIU PG
BT TBNQMJOH BMM UBYB GBMMJOH BCPWF B UISFTIPME AWFJM MJOF PG TPNF SFMBUJWF GSFRVFODZ
	"MSPZ ǊǈǉǈB
 ĉF GBJMJOH PG UIFTF NFUIPET BEESFTTFE CZ 424 DBO CF WJTVBMJ[FE
CZ DPOTJEFSJOH XIBU IBQQFOT JG UIF EJWFSTJUZ JODSFBTFT CVU UIF TIBQF PG UIJT
EJTUSJCVUJPO TUBZT UIF TBNF CFDBVTF FBDI UBYPO OPX IBT B TNBMMFS SFMBUJWF
GSFRVFODZ B HSFBUFS QSPQPSUJPO PG UIF UBYB GBMMT VOEFS UIF WFJM MJOF
VOEFSFTUJNBUJOH EJWFSTJUZ VOEFS TVCTBNQMJOH 6OEFS 424 B DPOTUBOU BSFB VOEFS
UIJT DVSWF JT TBNQMFE TP FWFO JG UIF UPUBM EJWFSTJUZ JODSFBTFT UIF TBNF QSPQPSUJPO
PG UIF GSFRVFODZ EJTUSJCVUJPO XJMM CF SFDPWFSFEãBOE JG UIF TIBQF PG UIF
EJTUSJCVUJPOT TUBZT UIF TBNF UIF TBNF QSPQPSUJPO PG UPUBM EJWFSTJUZ *G UIF TIBQF PG
UIF GSFRVFODZ EJTUSJCVUJPO XFSF UP DIBOHF ESBTUJDBMMZ IPXFWFS 424 NJHIU OPU
XPSL BT XFMM
&NQJSJDBMMZ UIF EJBUPN PDDVSSFODF EBUB JO/FQUVOF EP TIPX B DIBOHF JO
GSFRVFODZ EJTUSJCVUJPO GSPN NPSF FWFO UP NPSF VOFWFO BOE JU IBT CFFO BSHVFE
UIBU UIFTF DIBOHFT NBZ DBVTF TVCTBNQMJOH NFUIPET 	JODMVEJOH 424
 UP NBTL B
USVF SJTF JO EJWFSTJUZ 	-B[BSVT FU BM ǊǈǉǊB
 *G XF JNBHJOF 424 TVCTBNQMJOH UP
SFDPWFS B ėYFE BSFB VOEFS B SBOLPSEFSFE SFMBUJWF GSFRVFODZ EJTUSJCVUJPO 	TFF
TVQQMFNFOU UP "MSPZ ǊǈǉǈD
 UIF BSFB VOEFS B ĚBU DVSWF 	BO FRVJUBCMF GSFRVFODZ
EJTUSJCVUJPO
 XJMM TBNQMF B HSFBUFS QSPQPSUJPO PG UIF UPUBM EJWFSTJUZ UIBO UIF TBNF
BSFB VOEFS B IPMMPX DVSWF 	BO VOFWFO GSFRVFODZ EJTUSJCVUJPO
 -B[BSVT FU BM
	ǊǈǉǊB
 BQQMZ BO FNQJSJDBM DPSSFDUJPO GBDUPS UP BDDPVOU GPS UIF DIBOHFT JO
GSFRVFODZ EJTUSJCVUJPO BOE SFDPWFS B SJTF JO EJBUPN EJWFSTJUZ NPSF TJNJMBS UP UIF
DBOPOJDBM WJFX " TJNJMBS DPSSFDUJPO GBDUPS XJUI FWFO HSFBUFS MFWFSBHF JT VTFE UP
BDDPVOU GPS BO JODSFBTF JO QSPWJODJBMJUZ UISPVHI UJNF QBSUJDVMBSMZ SFHBSEJOH UIF
EFWFMPQNFOU PO BO FOEFNJD QPMBS GBVOB 	-B[BSVT FU BM ǊǈǉǊB

-B[BSVT FU BM 	ǊǈǉǊB
 NBSTIBM GVSUIFS TVQQPSU GPS UIF DPOWFOUJPOBM WJFX PG
EJBUPN EJWFSTJėDBUJPO GSPN B DBUBMPHVF PG BCPVU Ǎǈǈ EJBUPN TQFDJFT SBOHFT
ǑǑ
DPNQJMFE GSPN CPUI NBSJOF BOE MBOECBTFE TFDUJPOT VOEFS FYQFSU DVSBUJPO
BHBJOTU UBYPOPNJD BOE TUSBUJHSBQIJD FSSPS ĉF DVSWF HFOFSBUFE JT TJNJMBS JO GPSN
UP UIF DBOPOJDBM EJBUPN EJWFSTJUZ DVSWF 	4QFODFS$FSWBUP ǉǑǑǑ
 BMCFJU TIPXJOH
B OFU JODSFBTF UIBU JT TMJHIUMZ MFTT TUFFQ ĉJT EBUB TFU IBT DFSUBJOMZ CFFO CFĨFS
ĚVTIFE PG iĆ5Tu 	UIF TPSUT PG FSSPST EFTDSJCFE JO UIF TFDUJPO PO EBUB RVBMJUZ
BCPWF
 UIBO/FQUVOF CVU UIF RVFTUJPO PG TBNQMJOH CJBT BSHVBCMZ SFNBJOT XIJMF
UIFSF JT OP TUSPOH DPSSFMBUJPO JO UIJT DPNQJMBUJPO CFUXFFO EJWFSTJUZ JO B UJNF CJO
BOE UIF OVNCFS PG QVCMJDBUJPOT GSPNXIJDI UIJT EJWFSTJUZ JT EFSJWFE 	-B[BSVT FU BM
ǊǈǉǊB
 UIF SFMBUJPOTIJQ CFUXFFO B UBYPOPNJD PS CJPTUSBUJHSBQIJD QVCMJDBUJPO BOE
UIF BNPVOU PG TBNQMJOH JU SFQSFTFOUT JT OPU DMFBS BOE OPU OFDFTTBSJMZ ėYFE
5P TVNNBSJ[F UIF UBYPOPNJD XJOEPX PO EJBUPN EJWFSTJėDBUJPO QSPWJEFT BO
VODFSUBJO QJDUVSF PG $FOP[PJD EJBUPN FWPMVUJPO *OUFSQSFUFE BU GBDF WBMVF UIF
GPTTJM SFDPSE TVHHFTUT B TUFFQ $FOP[PJD SJTF JO TQFDJFT SJDIOFTT XIFUIFS GSPN
EFFQTFB PDDVSSFODFT JO UIF/FQUVOF EBUBCBTF 	4QFODFS$FSWBUP ǉǑǑǑ
 PS GSPN B
CJPTUSBUJHSBQIJD DBUBMPHVF PG ėSTU BOE MBTU BQQFBSBODFT 	-B[BSVT FU BM ǊǈǉǊB

8IFO UIF TUBSL TFDVMBS SJTF JO UIF BNPVOU PG BWBJMBCMF EBUB JT UBLFO JOUP BDDPVOU
VTJOH JUFN RVPUB 	3BCPTLZ BOE 4PSIBOOVT ǊǈǈǑ
 PS 424 TVCTBNQMJOH NFUIPET
IPXFWFS B NPSF TUBUJPOBSZ QBĨFSO FNFSHFT TIPXJOH BU NPTU B NPEFTU PWFSBMM
JODSFBTF JO TQFDJFT SJDIOFTT BOE QFBL EJWFSTJUZ BSPVOE UIF &PDFOF0MJHPDFOF
CPVOEBSZ 8JUI DIBOHFT JO SFMBUJWF BCVOEBODF QPUFOUJBMMZ CJBTJOH UIF SFTVMUT PG
UIFTF TVCTBNQMJOH NFUIPET XF BSF MFě XJUI B MFWFM PG VODFSUBJOUZ BCPVU UIF USVF
EJWFSTJėDBUJPO IJTUPSZ PG UIF EJBUPNT 3FDBMMJOH UIBU UIFSF JT BOPUIFS XJOEPX PO
EJWFSTJėDBUJPO IPXFWFS XF UVSO UP UIF IJTUPSZ PG EJBUPN NPSQIPMPHJDBM
EJTQBSJUZ UP HBJO BOPUIFS QFSTQFDUJWF PO UIJT RVFTUJPO
ǌǋ 3ĹķŃłňŉŇŊķŉĽłĻ &ŋŃŀŊŉĽŃł Ľł 4ļĵńĹ 4ńĵķĹ
*O DPNNPO QBMFPCJPMPHJDBM VTBHF EJTQBSJUZ EFTDSJCFT B RVBOUJėDBUJPO PG
NPSQIPMPHJDBM EJĎFSFODFT BNPOH PSHBOJTNT 	8JMMT Ǌǈǈǉ Q Ǎǎ
 6OMJLF TQFDJFT
SJDIOFTT GPS EJWFSTJUZ UIFSF JT OP TJOHVMBS NFUSJD GPS EJTQBSJUZ DPNNPOMZ VTFE
NFBTVSFT DBO CF NPSF FBTJMZ VOEFSTUPPE JO UIF DPODFQUVBM GSBNFXPSL PG
ǉǈǈ
NPSQIPTQBDFãB NBUIFNBUJDBM DPOTUSVDU VTFE UP RVBOUJGZ BOE EFTDSJCF
PSHBOJTNBM NPSQIPMPHZ
ǌǋǉ .ŃŇńļŃňńĵķĹň
.PSQIPTQBDFT BSF OEJNFOTJPOBM NBUIFNBUJDBM TQBDFT EFTDSJCJOH UIF GPSN PG B
HSPVQ PG PSHBOJTNT "T TVDI NPSQIPTQBDFT BSF BO FYBNQMF PG XIBU JO UIF
DPOUFYU PG FDPMPHZ -FXPOUJO 	ǉǑǎǑ Q ǉǋ
 DBMMFE iUIF DPODFQU PG UIF WFDUPS ėFME
JO OEJNFOTJPOBM TQBDFu XIJDI IF EFTDSJCFE BT iUIF NPTU GVOEBNFOUBM <DPODFQU>
XF IBWF GPS EFBMJOH XJUI UIF USBOTGPSNBUJPOT PG DPNQMJDBUFE EZOBNJDBM TZTUFNT
JO UJNFu 'BNJMJBS DPODFQUVBMMZ SFMBUFE OPUJPOT JODMVEF BEBQUJWF MBOETDBQFT
	8SJHIU ǉǑǋǊ
 BOE OJDIF TQBDF 	)VUDIJOTPO ǉǑǏǐ Q ǉǍǐ
 CVU SBUIFS UIBO HFOF
BMMFMFT PS FDPMPHJDBM WBSJBCMFT UIF BYFT PG NPSQIPTQBDFT SFQSFTFOU NPSQIPMPHJDBM
DIBSBDUFST PS QBSBNFUFST &BDI QPJOU JO NPSQIPTQBDF SFQSFTFOUT B QBSUJDVMBS
VOJRVF NPSQIPMPHZ BOE JU DBO FJUIFS CF PDDVQJFE 	JF SFQSFTFOU B NPSQIPMPHZ
BDUVBMMZ SFBMJ[FE CZ BO PSHBOJTN
 PS OPU
8JUI UIJT GSBNFXPSL JO NJOE XF DBO DPOTJEFS UIF NPSQIPMPHJDBM EJTQBSJUZ PG
B HSPVQ BT B EFTDSJQUJPO PG IPX UIF HSPVQ JT EJTUSJCVUFE JO NPSQIPTQBDFãBSF UIF
UBYB TQSFBE PVU XJEFMZ 	TJHOJGZJOH MBSHF NPSQIPMPHJDBM EJĎFSFODFT
 PS DMVTUFSFE
UPHFUIFS 	TJHOJGZJOH NPSQIPMPHJDBM TJNJMBSJUZ
 "T EJTDVTTFE JO NPSF EFUBJM
CFMPX UIJT TQBUJBM EJTUSJCVUJPO PG UBYB DBO CF RVBOUJėFE JO B OVNCFS PG XBZT
MFBEJOH UP NVMUJQMF NFUSJDT PG EJTQBSJUZ #FGPSF DPOTJEFSJOH IPX UP NFBTVSF
NPSQIPTQBDF PDDVQBUJPO IPXFWFS JU JT XPSUI CSJFĚZ FYBNJOJOH UIF EJĎFSFOU
XBZT JO XIJDI NPSQIPTQBDFT DBO CF DPOTUSVDUFE
.PSQIPTQBDFT BSF PěFO EJWJEFE JOUP UXP LJOET UIPTF XIPTF BYFT BSF
QBSBNFUFST PG B TIBQFHFOFSBUJOH GVODUJPO DBMMFE HFOFSBUJWF PS UIFPSFUJDBM
NPSQIPTQBDFT BOE UIPTF XIPTF BYFT BSF NFBTVSFNFOUT PG PSHBOJTNT DBMMFE
FNQJSJDBM NPSQIPTQBDFT 	.D(IFF ǉǑǑǑ
 ĉFPSFUJDBM NPSQIPTQBDFT HFOFSBMMZ
IBWF POMZ B GFX BYFT BOE UIVT B TNBMM OVNCFS PG EJNFOTJPOT UIBU JT FBTZ UP
WJTVBMJ[F UIF ėSTU BOE CFTULOPXO FYBNQMF JT UIF 3BVQ BOE .JDIFMTPO 	ǉǑǎǍ

NPSQIPTQBDF PG DPJMFE TIFMMT &NQJSJDBM NPSQIPTQBDFT JO DPOUSBTU PěFO IBWF B
ǉǈǉ
WFSZ MBSHF OVNCFS PG BYFT 	SFQSFTFOUJOH B MBSHF OVNCFS PG NFBTVSFE
NPSQIPMPHJDBM DIBSBDUFST
 BOE HFOFSBMMZ SFRVJSF BO PSEJOBUJPO QSPDFEVSF TVDI BT
QSJODJQBM DPNQPOFOUT BOBMZTJT 	1$"
 PS QSJODJQBM DPPSEJOBUFT BOBMZTJT 	1$0

GPS WJTVBMJ[BUJPO BOE BOBMZTJT BO BQQSPBDI QJPOFFSFE CZ 'PPUF 	ǉǑǐǑ
 #FDBVTF
PG UIJT FNQJSJDBM NPSQIPTQBDFT IBWF CFFO EFTDSJCFE BT IBWJOH BYFT UIBU BSF
EBUBEFQFOEFOU PS VOTUBCMF TJODF EJĎFSFOU NFBTVSFNFOUT PG UIF TBNF
NPSQIPMPHZ XJMM SFTVMU JO EJĎFSFOU PSEJOBUFE BYFT 	.D(IFF ǉǑǑǑ
 4FFO GSPN B
NPSF HFOFSBM QFSTQFDUJWF IPXFWFS UIF EJTUJODUJPO CFUXFFO UIFPSFUJDBM BOE
FNQJSJDBM NPSQIPTQBDFT DBO CFDPNF DPODFQUVBMMZ BOE NBUIFNBUJDBMMZ CMVSSFE JG
UIF MBĨFS BSF DPOTJEFSFE JO UIFJS GVMM VOPSEJOBUFE EJNFOTJPOBMJUZ 	TPNFUJNFT
DBMMFE iSBX NPSQIPTQBDFTu &CMF ǊǈǈǈC
 UIF OVNCFS PG BYFT DPVME UIFO CF TFFO
BT UIF NPTU TJHOJėDBOU EJĎFSFODF CFUXFFO UIF UXP 'SPN UIJT QFSTQFDUJWF CPUI
TPSUT PG NPSQIPTQBDF DBO CF VTFE UP JOWFTUJHBUF UIF SFBMNT PG VOSFBMJ[FE BT XFMM
BT SFBMJ[FE NPSQIPMPHJFTãBMUIPVHI UIFPSFUJDBM NPSQIPTQBDFT DBO VOEPVCUFEMZ
HFOFSBUF B XJEFS SBOHF PG VOSFBMJ[FE GPSN UIBO FNQJSJDBM NPSQIPTQBDFT DBO
ǌǋǊ -ĽŁĽŉĵŉĽŃłň Ńĺ ŉļĹŃŇĹŉĽķĵŀ ŁŃŇńļŃňńĵķĹň
8IJMF UIFSF JT CSPBE DPOTFOTVT UIBU UIFPSFUJDBM NPSQIPTQBDFT BSF QSFGFSBCMF
CFDBVTF UIFJS VTF PG FYQMJDJU NFBTVSFNFOUJOEFQFOEFOU HSPXUI NPEFMT UIBU
BMMPX POF UP FYQMPSF B XJEFS SBOHF PG VOFYQMPSFE BT XFMM BT JNQFSNJTTJCMF GPSNT
	FH &SXJO ǊǈǈǏ
 UIFJS BQQMJDBUJPO JT VOGPSUVOBUFMZ OPU BMXBZT QPTTJCMF
	.D(IFF ǉǑǑǑ Q Ǌǎ
 (SPXUI NPEFMT GPS UIFPSFUJDBM NPSQIPTQBDFT BSF NPSF
SFBEJMZ EFWJTFE GPS PSHBOJTNT XJUI BDDSFUJPOBSZ PS CSBODIJOH HSPXUI 	FH 3BVQ
BOE .JDIFMTPO ǉǑǎǍ /JLMBT ǉǑǑǑ
 CVU NBUIFNBUJDBM TIBQF NPEFMT XJUI B
SFBTPOBCMF OVNCFS PG QBSBNFUFST DBO POMZ SFQSPEVDF TP NBOZ BTQFDUT PG GPSN
ĉF BQQMJDBCJMJUZ PG HFOFSBUJWF NPSQIPTQBDFT XJUI B TNBMM OVNCFS PG QBSBNFUFST
JT UIVT MJNJUFE JO B UXP XBZT UIBU BSF XFMM JMMVTUSBUFE CZ UIF DBTF PG UIF EJBUPNT
UIF SBOHF PG PWFSBMM GPSNT UIBU DBO CF HFOFSBUFE BOE UIF EJđDVMUZ PG JODMVEJOH
DPNQMFY BOE IJHIFSPSEFS NPSQIPMPHJDBM GFBUVSFT
ǉǈǊ
ǌǋǋ 1ŇĹŋĽŃŊň ĸĽĵŉŃŁ ŁŃŇńļŃňńĵķĹň
ĉF EJWFSTJUZ PG GVOEBNFOUBM GPSNT UIBU DBO CF HFOFSBUFE CZ B NBUIFNBUJDBM
NPEFM XJUI B GFX QBSBNFUFST JT MJNJUFE *O EJBUPNT GPS FYBNQMF DBQUVSJOH UIF
HSFBU WBSJFUZ PG EJĎFSFOU TZNNFUSJFT PG UIF WBMWF JO QMBO WJFX BMPOF
	DJSDVMBSFMMJQUJDBM USJBOHVMBS SFDUBOHVMBS DVSWFE JTPQPMBS PS IFUFSPQPMBS BOE TP
PO
 JO B HFOFSBUJWF NPEFM XPVME SFRVJSF NBOZ QBSBNFUFST BOE FWFO UIFO UIF
QMBOWJFX PVUMJOF TIBQF TBZT OPUIJOH BCPVU UIF PCWJPVTMZ JNQPSUBOU
UISFFEJNFOTJPOBM TIBQF PG UIF WBMWF (FOFSBUJWF TIBQF NPEFMT UIBU IBWF CFFO
EFWFMPQFE GPS UIF EJBUPNT BSF UIVT CZ OFDFTTJUZ MJNJUFE CPUI JO UFSNT PG DPWFSJOH
POMZ B TVCTFU PG UIF GVMM UBYPOPNJD BOE NPSQIPMPHJDBM EJWFSTJUZ BOE JO UFSNT PG
EFTDSJCJOH B TVCTFU PG UIF PWFSBMM GSVTUVMF NPSQIPMPHZ &YBNQMFT JODMVEF NPEFMT
GPS B QBSUJDVMBS TQFDJFT 	4UPFSNFS BOE -BEFXTLJ ǉǑǐǊ
 PS HFOVT 	.PV BOE
4UPFSNFS Ǌǈǈǌ
 B NPSF XJEFMZ BQQMJDBCMF NPEFM EFTDSJCJOH POMZ WBMWF PVUMJOFT
	"SJUB BOE 0IUTVLB Ǌǈǈǌ
 BOE B NPEFM CBTFE PO ǋ% QBSBNFUSJD FRVBUJPOT
MJNJUFE UP B HSPVQ PG BTZNNFUSJDBM QFOOBUF EJBUPNT 	1BQQBT ǊǈǈǍ
 8IJMF
HFOFSBUJWF NPSQIPTQBDFT PG UIJT OBUVSF IBWF CFFO QSPėUBCMZ BQQMJFE UP RVFTUJPOT
PG UBYPOPNJD EJTUJODUJPO PS NPSQIPMPHJDBM FWPMVUJPO XJUIJO QBSUJDVMBS HSPVQT
UIFZ DBQUVSF OFJUIFS UIF UPUBM EJWFSTJUZ PG PWFSBMM EJBUPN GPSN OPS UIF
IJHIFSPSEFS GFBUVSFT PG EJBUPN NPSQIPMPHZ TVDI BT QPSF BSSBOHFNFOU TQJOFT
QSPDFTTFT PS UIF SBQIFãFWFO UIPVHI UIFTF NBZ XFMM CF PG CJPMPHJDBM BOE
FWPMVUJPOBSZ TJHOJėDBODF
8F BSF UIVT MFE UP BO FNQJSJDBM NPSQIPTQBDF BQQSPBDI JO USZJOH UP VOEFSTUBOE
UIF $FOP[PJD FWPMVUJPO JO NPSQIPTQBDF PG UIF NBSJOF EJBUPNT JO BT B XIPMF
ĉJT BQQSPBDI IBT CFFO TVDDFTTGVMMZ BQQMJFE UP NBOZ PUIFS HSPVQT XJUI DPNQMFY
NPSQIPMPHJFT IJHIMJHIUJOH JNQPSUBOU GFBUVSFT UIBU BSF IBSE UP SFQSFTFOU XJUI
TJNQMF HFPNFUSJD NPEFMT 	FH 'PPUF ǉǑǑǍB -VQJB ǉǑǑǑ #PZDF BOE ,OPMM ǊǈǈǊ

6OEFS UIF BVTQJDFT PG UIF 1MBOLUPO5FDI JOJUJBUJWF XF DPOEVDUFE BO FNQJSJDBM
NPSQIPTQBDF TUVEZ PG $FOP[PJD NBSJOF QMBOLUPOJD EJBUPNT UIF EFUBJMFE
NFUIPEPMPHZ BOE SFTVMUT PG XIJDI BSF QVCMJTIFE FMTFXIFSF 	$IBQUFST Ǌ BOE ǋ

4VNNBSJ[FE CSJFĚZ UIJT BQQSPBDI JOWPMWFE RVBOUJGZJOH UIF NPSQIPMPHZ PG
ǉǈǋ
$FOP[PJD EJBUPN UBYB VTJOH B MBSHF OVNCFS PG NPSQIPMPHJDBM DIBSBDUFST UP
DPOTUSVDU B NPSQIPTQBDF BQQMZJOH BO PSEJOBUJPO QSPDFEVSF UP WJTVBMJ[F UIJT
NPSQIPTQBDF BOE UIFO QPQVMBUJOH UIF NPSQIPTQBDF UISPVHI UJNF CBTFE PO UIF
GPTTJM SFDPSE 4JODF UIF/FQUVOF EBUBCBTF JT B SFBEJMZ BWBJMBCMF DPNQJMBUJPO PG
GPTTJM EJBUPN PDDVSSFODFT XF VTFE JU UP QPQVMBUF UIF NPSQIPTQBDF #FDBVTF BO
BOBMZTJT BU UIF TQFDJFT MFWFM XPVME CF JOUSBDUBCMF 	UIFSF BSF PWFS ǉǈǈǈ EJBUPN
TQFDJFT JO/FQUVOF
 XF DIPTF UP XPSL BU UIF HFOVT MFWFM PVS ėOBM BOBMZTJT
JODMVEFE ǉǌǈ HFOFSB
ǌǋǌ $ļŃĽķĹ ĵłĸ ķŃĸĽłĻ Ńĺ ķļĵŇĵķŉĹŇň
8F VTFE EFTDSJQUJPOT PG GSVTUVMF NPSQIPMPHZ BOE UBYPOPNJD EFTDSJQUJPOT PG UIF
HFOFSB JO/FQUVOF UP DPNQJMF B MJTU PG NPSQIPMPHJDBM DIBSBDUFST *O GPSNVMBUJOH
UIFTF DIBSBDUFST XF XFSF DBSFGVM UP TUSJDUMZ EFTDSJCF NPSQIPMPHZ JOEFQFOEFOU PG
UBYPOPNZ PS QIZMPHFOZãNFBOJOH UIBU TUSVDUVSFT XFSF RVBOUJėFE CZ UIFJS
TJNJMBSJUZ JO GPSN SFHBSEMFTT PG XIFUIFS UIFZ BSF FRVJWBMFOU JO EFWFMPQNFOU PS
FWPMVUJPOBSZ PSJHJO *O TPNF DBTFT UIJT NFBOU CSJEHJOH TVCTUBOUJBM HBQT JO UIF
OPNFODMBUVSF VTFE UP EFTDSJCF TUSVDUVSFT JO EJĎFSFOU HSPVQT XJUIJO UIF EJBUPNT
GPS FYBNQMF UIF UFSNT BQQMJFE UP UIF BSSBOHFNFOU PG QPSFT JO DFOUSJD EJBUPNT
	iBSFPMBUJPOu
 WFSTVT JO QFOOBUF EJBUPNT 	iTUSJBUJPOu
 ĉJT TUSJDUMZ
NPSQIPMPHJDBM BQQSPBDI EJTUJOHVJTIFT NPSQIPTQBDF BOBMZTJT GSPN
NPSQIPNFUSJD BQQSPBDIFT JO XIJDI UIF JNQPSUBODF PG DIPPTJOH IPNPMPHPVT
DIBSBDUFST JT PěFO TUSPOHMZ FNQIBTJ[FE 	FH 3PIMG BOE #PPLTUFJO ǉǑǑǈ
 *U IBT
UIF BEWBOUBHF PG BMMPXJOH UIF FWPMVUJPOBSZ FYQMPSBUJPO PG GPSN PO JUT PXO NFSJU
JOEFQFOEFOU PG IPX UIJT GPSN JT BDIJFWFE QIZMPHFOFUJDBMMZ PS EFWFMPQNFOUBMMZ
0VS ėOBM BOBMZTJT JODMVEFE ǉǈǈ NPSQIPMPHJDBM DIBSBDUFST DPEFE BT VOPSEFSFE
EJTDSFUF DIBSBDUFS TUBUFT 	JODMVEJOH NBOZ CJOBSZ DIBSBDUFST
 BMMPXJOH VT UP
BDDPVOU GPS CPUI JOUSBHFOFSJD WBSJBUJPO BOE UIF DBUFHPSJDBM OBUVSF PG NBOZ
DIBSBDUFST 	TVDI BT UIF QSFTFODF PS BCTFODF PG B SBQIF B TMJU BMPOH UIF WBMWF GBDF
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WOVZWHJL" WSV[ Z`TIVSZ YLÅLJ[ Z[H[LZ TVYWOVSVNPJHS JOHYHJ[LYZ KLZJYPIPUN ]HS]L ZOHWL PU WSHU
]PL^ HUK WYLZLUJLHIZLUJL VM YHWOL 9PNO[! [OL ZHTL WSV[ WVW\SH[LK [OYV\NO [PTL \ZPUN VJ
J\YYLUJL KH[H MYVT [OL 5LW[\UL KH[HIHZL" JVSVYLK WVS`NVUZ ILSV^ ZOV^ JVU]L_ O\SS HYLHZ
LUJSVZPUN WVPU[Z PU [PTL IPUZ HIV]L VM [OL JVYYLZWVUKPUN JVSVY
ǉǈǍ
ǌǋǍ 0ŇĸĽłĵŉĽŃł
ĉF SFTVMUJOH NPSQIPMPHJDBM DIBSBDUFS DPEJOHT GPS FBDI HFOVT EFėOF B
ǉǈǈEJNFOTJPOBM DBUFHPSJDBM NPSQIPTQBDF B iSBX NPSQIPTQBDFu JO UIF TFOTF
BMMVEFE UP BCPWF 7JTVBMJ[JOH UIJT NPSQIPTQBDF SFRVJSFT UIBU XF ėOE B
MPXFSEJNFOTJPOBM QSPKFDUJPO PG UIF SFMBUJWF MPDBUJPOT PG PVS HFOFSB TPNFUIJOH
UIBU DBO CF BDDPNQMJTIFE XJUI 1$0 B NFUIPE BOBMPHPVT UP UIF NPSF GBNJMJBS
1$" UIBU XPSLT XJUI VOPSEFSFE EJTDSFUF DIBSBDUFST ĉJT USBOTGPSNBUJPO SFTVMUT
JO B SFQSFTFOUBUJPO PG UIF NPSQIPTQBDF BMPOH DPOUJOVPVT BYFT UIF ėSTU UXP PG
XIJDI 	UIF UXP DBQUVSJOH UIF HSFBUFTU BNPVOU PG UIF JOGPSNBUJPO JO UIF
GVMMEJNFOTJPOBM NPSQIPTQBDF
 BSF TIPXO PO UIF MFě JO 'JHVSF ǌǋ
ǌǋǎ 7ĽňŊĵŀĽŐĵŉĽŃł
&NQJSJDBM NPSQIPTQBDF QMPUT SFTVMUJOH GSPN PSEJOBUJPO QSPDFEVSFT MJLF UIJT POF
DBO CF IBSE UP JOUFSQSFU JG UIF POMZ JOGPSNBUJPO QSFTFOUFE JT UIF MPDBUJPO PG HFOFSB
PO PSEJOBUFE BYFT PG NZTUFSJPVT NFBOJOH 1SPWJEJOH SFQSFTFOUBUJWF JNBHFT PG
NPSQIPMPHJFT BU TFMFDUFE MPDBUJPOT JT IFMQGVM CVU CFDBVTF XF IBWF NPSQIPMPHJDBM
EBUB GPS FBDI PG UIF QPJOUT JU DBO NBLF TFOTF UP NPEJGZ UIF TIBQF PG QMPU QPJOUT
UIFNTFMWFT UP SFĚFDU NPSQIPMPHJDBM DIBSBDUFS TUBUFT *O UIF MFě QBOFM PG 'JHVSF
ǌǋ XF IBWF SFQSFTFOUFE UIF TUBUFT PG UISFF DIBSBDUFST SFMBUJOH UP UIF QMBO 	WBMWF

WJFX TIBQF PG FBDI HFOVT UIF PWFSBMM TIBQF 	FMMJQUJDBM USJBOHVMBS TRVBSF PS
PWBUF
 UIF BTQFDU SBUJP BOE UIF QSFTFODF PS BCTFODF PG B SBQIF ĉF QMPU TIPXT
FRVBOU GPSNT UPXBSE UIF UPQ MFě BOE FMPOHBUF GPSNT XJUI BOE XJUIPVU SBQIFT
UPXBSE UIF CPĨPN SJHIU ĉJT EJWJTJPO SFĚFDUT UIF MBSHFTUTDBMF UBYPOPNJD
EJWJTJPO XJUIJO UIF EJBUPNTãDFOUSJDT WFSTVT QFOOBUFTãBOE SBJTFT UIF RVFTUJPO
UP XIBU FYUFOU QIZMPHFOFUJD TUSVDUVSF JT FWJEFOU JO NPSQIPTQBDF
ǌǋǏ .ŃŇńļŃňńĵķĹ ĵłĸ ńļŏŀŃĻĹłŏ
$PNQBSJOH UIF QSPYJNJUZ PG HFOFSB JO NPSQIPTQBDF UP UIFJS QSPYJNJUZ PO B
NPMFDVMBS QIZMPHFOFUJD USFF TIPXT POMZ B WFSZ XFBL DPSSFMBUJPO QIZMPHFOFUJD
QSPYJNJUZ BU ėOFS MFWFMT PG SFTPMVUJPO CFZPOE UIF DFOUSJDQFOOBUF EJWJEF JT OPU B
ǉǈǎ
HPPE QSFEJDUPS PG QSPYJNJUZ JO NPSQIPTQBDF 	TFF $IBQUFS Ǌ
 'PS FYBNQMF UIF
UXP NBKPS TVCEJWJTJPOT XJUIJO UIF QFOOBUF EJBUPNT 	SBQIJET BOE BSBQIJET
 EP
OPU BQQFBS UP PDDVQZ EJTUJODU SFHJPOT PG NPSQIPTQBDF ĉJT NBZ TFFN TVSQSJTJOH
DPOTJEFSJOH EJBUPN QIZMPHFOJFT GSPN CFGPSF UIF NPMFDVMBS FSB CSPBEMZ BHSFF
XJUI NPMFDVMBS POFT *U IFMQT UP SFNFNCFS IPXFWFS UIBU NPSQIPMPHJDBM
QIZMPHFOJFT JEFOUJGZ LFZ GFBUVSFT XJUI EFėOFE QPMBSJUJFT DBMMFE TZOBQPNPSQIJFT
TJHOJGZJOH JODMVTJPO JO HSPVQT UIJT NPSQIPTQBDF JO DPOUSBTU DPOTJTUT PG FRVBMMZ
XFJHIUFE DIBSBDUFST
ĉFTF SFTVMUT TFFN UP TVHHFTU UIBU UIF NBKPS HSPVQT PG EJBUPNT JUFSBUJWFMZ
SFDPMPOJ[FE BMSFBEZPDDVQJFE SFHJPOT PG NPSQIPTQBDF *O UIF DBTF PG UIF SBQIF
GPS FYBNQMF UIJT NJHIU NBLF TFOTF JG XF DPOTJEFS UIBUãJO QSPWJEJOH GPS
MPDPNPUJPOãJU SFQSFTFOUT B LFZ JOOPWBUJPO JO UIF SBEJBUJPO PG EJBUPNT JO
CFOUIJD BOE UFSSFTUSJBM FOWJSPONFOUT ĉF UBYB JO PVS BOBMZTJT DPNF GSPN UIF
NBSJOF QMBOLUPO IPXFWFS XIFSFãJO UIF BCTFODF PG TVCTUSBUFT VQPO XIJDI UP
MPDPNPUFãUIJT JOOPWBUJPO NBZ IBWF CFFO PG SFMBUJWFMZ MJĨMF DPOTFRVFODF "T B
SFTVMU SBQIJE EJBUPNT JO UIF QMBOLUPO NBZ IBWF SBEJBUFE UP ėMM FDPMPHJDBM OJDIFT
JOEJTUJODU GSPN UIPTF PDDVQJFE CZ UIFJS BSBQIJE DPVTJOT SFTVMUJOH JO PWFSMBQQJOH
PDDVQBUJPO PG NPSQIPTQBDF
.PMFDVMBS DMPDLT TVHHFTU UIBU UIF GPVS NBKPS HSPVQT PG EJBUPNT 	UIF SBQIJE
BOE BSBQIJE QFOOBUFT BOE UXP HSPVQT PG DFOUSJD EJBUPNT UIF SBEJBM DFOUSJDT BOE
CJ BOE NVMUJQPMBS DFOUSJDT
 IBE EJWFSHFE CZ UIF MBUF $SFUBDFPVT 1FSJPE 	FH
,PPJTUSB FU BM ǊǈǈǏ
 (JWFO UIF BQQBSFOU PWFSMBQ PG UIFTF HSPVQT JO
NPSQIPTQBDF XF NJHIU FYQFDU UP TFF CSPBE NPSQIPMPHJDBM TUBTJT BDSPTT UIF
$FOP[PJD &SB 'PSUVOBUFMZ XF DBO GVSUIFS FYQMPSF UIJT RVFTUJPO CZ FYUFOEJOH PVS
NPSQIPTQBDF CBDL UISPVHI UJNF VTJOH UIF GPTTJM EBUB GSPN/FQUVOF
ǌǋǐ .ŃŇńļŃňńĵķĹ ŉļŇŃŊĻļ ŉĽŁĹ
ĉF SJHIU IBOE TJEF PG 'JHVSF ǌǋ TIPXT UIF PDDVQBUJPO PG UIF UXPEJNFOTJPOBM
NPSQIPTQBDF QMPU PO UIF MFě UISPVHI HFPMPHJD UJNF UJMUFE UP BO PCMJRVF WJFX GPS
TFWFSBM $FOP[PJD UJNF CJOT 	XJUI UIF ZPVOHFTU BU UIF UPQ
 ĉF QPMZHPOT BU UIF
ǉǈǏ
CPĨPN PG UIF QMPU BSF DPOWFY IVMMT FODMPTJOH UIF QPJOUT JO FBDI PG UIF UJNF CJOT
BCPWF JO UIF DPSSFTQPOEJOH DPMPST DPOWFY IVMMT CFJOH UIF TIBQF UIBU XPVME CF
NBEF CZ TUSFUDIJOH B SVCCFS CBOE BSPVOE UIF QPJOUT JO B UJNF CJO BOE UIVT
EFTDSJCF UIF FYUFOU PG PDDVQJFE NPSQIPTQBDF 8IJMF UIF $FOP[PJD BTTFNCMBHFT
DPWFS B MBSHFS BSFB PG UIF QMPU UIBO UIF $SFUBDFPVT POFT UIF BSFB EPFT OPU JODSFBTF
WFSZ NVDI UISPVHI UIF $FOP[PJD &SB 0OF JOUFSFTUJOH PCTFSWBUJPO JT UIBU UIF
RVBESBOU BU UIF DFOUFS PG QFOOBUF EJBUPN NPSQIPMPHZ 	UIF CPĨPN SJHIU
 JT
TQBSTFMZ PDDVQJFE VQ VOUJM UIF .JPDFOF ĉJT HFOFSBM JNQSFTTJPO PG IPX
NPSQIPTQBDF IBT CFFO PDDVQJFE UISPVHI UJNF DBO CF RVBOUJėFE NVDI NPSF
SJHPSPVTMZ CZ DBMDVMBUJOH NFUSJDT PG EJTQBSJUZ GPS FBDI UJNF CJO JO UIF/FQUVOF
EBUB TFU
ǌǋǑ .ĹŉŇĽķň Ńĺ ĸĽňńĵŇĽŉŏ
.BOZ EJĎFSFOU XBZT PG NFBTVSJOH EJTQBSJUZ IBWF CFFO EFWJTFE " UIPSPVHI
SFWJFX PG UIFTF EJĎFSFOU NFUSJDT JT CFZPOE UIF TDPQF PG UIJT DIBQUFS 	GPS NPSF
EFUBJMFE USFBUNFOUT TFF 8JMMT FU BM ǉǑǑǌ $JBNQBHMJP FU BM Ǌǈǈǉ &SXJO ǊǈǈǏ

CVU B LFZ QPJOU JT UIBU UIFTF NFUSJDT EP OPU BMM EFTDSJCF UIF TBNF BTQFDUT PG
NPSQIPTQBDF PDDVQBUJPO 5P JMMVTUSBUF UIJT OPUJPO XF QSFTFOU UXP EJTQBSJUZ
NFUSJDT IFSF DPOWFY IVMM WPMVNF BOE NFBO QBJSXJTF EJTUBODF ĉF GPSNFS JT B
IJHIFSEJNFOTJPOBM FYUFOTJPO PG UIF SVCCFS CBOE NFUIPE JOUSPEVDFE JO 'JHVSF
ǌǋ JOTUFBE PG NFBTVSJOH UIF BSFB FODMPTFE CZ UIF QPMZHPO UIF WPMVNF PS
IZQFSWPMVNF FODMPTFE JO UISFF PS NPSF EJNFOTJPOT JT DBMDVMBUFE 8IJMF DPOWFY
IVMM WPMVNF JT B NFBTVSF PG UIF UPUBM FYUFOU PG NPSQIPTQBDF PDDVQJFE UIF MBĨFS
NFUSJDãBT JNQMJFE CZ JUT OBNFãNFBTVSFT UIF BWFSBHF EJTUBODF CFUXFFO QBJST PG
UBYB NFBTVSFE BT UIF QSPQPSUJPO PG DIBSBDUFS TUBUF NJTNBUDIFT PVU PG QPTTJCMF
NBUDIFT
*U JT OPU IBSE UP TFF UIBU CFDBVTF UIFTF NFUSJDT EFTDSJCF EJĎFSFOU BTQFDUT PG
NPSQIPTQBDF PDDVQBUJPOãUIF UPUBM FYUFOU PG PDDVQJFE NPSQIPTQBDF BOE UIF
EFHSFF PG EJTQFSTJPO PG UBYB JO NPSQIPTQBDF SFTQFDUJWFMZãUIFZ DBO HJWF
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ǉǈǑ
NPSQIPTQBDF GPS FYBNQMF NFBO QBJSXJTF EJTUBODF 	'JH ǌǌ UPQ MFě QBOFM
 TUBZT
SPVHIMZ DPOTUBOU UISPVHI UJNF XIJMF DPOWFY IVMM WPMVNF 	'JH ǌǌ UPQ SJHIU

TIPXT B TVCTUBOUJBM JODSFBTF 	SFHBSEMFTT PG IPX NBZ EJNFOTJPOT BSF DPOTJEFSFE JO
UIF WPMVNF DBMDVMBUJPO
 8IJMF UIFTF SFTVMUT XPVME BQQFBS UP CF BU PEET JG XF
XFSF UP DPOTJEFS EJTQBSJUZ BT B NPOPMJUIJD DPODFQU JOTQFDUJPO PG UIF TUBDLFE
NPSQIPTQBDF QMPU JO 'JHVSF ǌǋ NBLFT DMFBS XIJDI BTQFDUT PG NPSQIPTQBDF
PDDVQBUJPO UIFZ EFTDSJCF PO UIF POF IBOE UIF UPUBM FYUFOU PG PDDVQJFE
NPSQIPTQBDF JT JODSFBTJOH BT OFX HFOFSB FYQBOE JOUP QSFWJPVTMZ VOPDDVQJFE
NPSQIPMPHJFT XIJMF PO UIF PUIFS IBOE UIF OVNCFS PG HFOFSB JT JODSFBTJOH
MFBEJOH UP B SPVHIMZ DPOTUBOU 	PS TMJHIUMZ JODSFBTJOH
 iQBDLJOHu PG HFOFSB JOUP UIF
PDDVQJFE SFHJPO 8F DBO UIVT UIJOL PG NFBO QBJSXJTF EJTUBODF BT SFQSFTFOUJOH
TPNFUIJOH PG B EFOTJUZ NFBTVSF BOE DPOWFY IVMM WPMVNF BT UIF UPUBM FYUFOU PG
PDDVQJFE NPSQIPTQBDF "T JT UIF DBTF JO 'JHVSF ǌǌ UIF EFOTJUZ 	NFBO QBJSXJTF
EJTUBODF
 DBO SFNBJO SPVHIMZ DPOTUBOU BT PDDVQJFE NPSQIPTQBDF 	DPOWFY IVMM
WPMVNF
 FYQBOET CVU POMZ JG UIFSF JT B DPNNFOTVSBUF SJTF JO EJWFSTJUZ
ǌǋǉǈ 4ĵŁńŀĽłĻ
ĉJT JODSFBTF JO UIF OVNCFS PG HFOFSB JO NPSQIPTQBDF SBJTFT BO JOUFSFTUJOH
RVFTUJPO BCPVU TBNQMJOH 4JODF XF TQFOU NVDI PG UIF ėSTU IBMG PG UIJT DIBQUFS
WPJDJOH DPODFSO BCPVU UIF QPTTJCJMJUZ UIBU UIF FWJEFOU SJTF JO UBYPOPNJD EJWFSTJUZ
NBZ TJNQMZ CF BO BSUJGBDU PG TBNQMJOH JU TFFNT OBUVSBM UP BTL DPVME TBNQMJOH BMTP
BĎFDU NFUSJDT PG NPSQIPMPHJDBM EJTQBSJUZ "MUIPVHI XF JOUSPEVDFE EJTQBSJUZ BT B
EJĎFSFOU XJOEPX POUP UIF EJWFSTJėDBUJPO IJTUPSZ PG B DMBEF JU JT CBTFE PO UIF
TBNF GPTTJM SFDPSE BOE JT UIVT TVCKFDU UP UIF TBNF HFPMPHJDBM TPVSDFT PG CJBT
4UVEJFT PO UIF FĎFDU PG TBNQMJOH PO EJTQBSJUZ NFUSJDT IBWF TVHHFTUFE UIF VTF PG
NFBO QBJSXJTF EJTUBODF XIJDI IBT CFFO PCTFSWFE UP CF NPSF SPCVTU UP WBSJBUJPOT
JO TBNQMJOH UIBO PUIFS EJTQBSJUZ NFBTVSFT 	'PPUF ǉǑǑǊ $JBNQBHMJP FU BM Ǌǈǈǉ
#VUMFS FU BM ǊǈǉǊ
 "T XF IBWF KVTU TFFO IPXFWFS DPOTJEFSJOH POF EJTQBSJUZ
NFUSJD BMPOF MJNJUT BOBMZTJT UP KVTU POF BTQFDU PG NPSQIPTQBDF PDDVQBUJPO 8IJMF
JU JT BMXBZT QPTTJCMF UP DPOTJEFS UIF FĎFDU PG JODSFBTJOH OVNCFST PG UBYB JO B
ǉǉǈ
NPSQIPTQBDF JOEJSFDUMZ GPS FYBNQMF CZ SBSFGBDUJPO UP B TUBOEBSEJ[FE OVNCFS PG
UBYB 	'PPUF ǉǑǑǊ
 XF DBO EP CFĨFS JO UIF VOJRVF TJUVBUJPO XIFSF B
NPSQIPTQBDF IBT CFFO QPQVMBUFE VTJOH B EBUBCBTF PG GPTTJM PDDVSSFODFT *O UIJT
DBTF XF DBO BQQMZ UIPTF TVCTBNQMJOH NFUSJDT 	EJTDVTTFE BCPWF
 EFWFMPQFE GPS
BEESFTTJOH TBNQMJOH CJBT JO TUVEJFT PG UBYPOPNJD EJWFSTJUZ UP PVS NPSQIPTQBDF
BOE DBMDVMBUF NFUSJDT PG EJTQBSJUZ VOEFS TVCTBNQMJOH
ĉF SFTVMUT PG BQQMZJOH 424 UP UIF EJBUPN NPSQIPTQBDF BOE DBMDVMBUJOH PVS
UXP DIPTFO EJTQBSJUZ NFUSJDT BSF TIPXO JO UIF CPĨPN IBMG PG 'JHVSF ǌǌ .FBO
QBJSXJTF EJTUBODF EPFT OPU BQQFBS UP CF TJHOJėDBOUMZ JNQBDUFE CZ UIF
TVCTBNQMJOH FYFSDJTF MFOEJOH GVSUIFS TVQQPSU UP UIF OPUJPO UIBU UIJT NFUSJD JT
SPCVTU UP TBNQMJOH WBSJBUJPOT 'PS DPOWFY IVMM WPMVNF JO DPOUSBTU UIF JODSFBTJOH
USFOE PWFS UIF $FOP[PJD TFFNT UP BMM CVU EJTBQQFBS SFWFBMJOH B NVDI NPSF
TUBUJPOBSZ QBĨFSO UISPVHI UJNF 8IFO TBNQMJOH JT UBLFO JOUP BDDPVOU UIFO
EJTQBSJUZ NFUSJDT QBJOU B QJDUVSF PG SFMBUJWF $FOP[PJD TUBTJT JO EJBUPN
NPSQIPMPHJDBM FWPMVUJPO UIBU TUBOET JO BHSFFNFOU XJUI CPUI UIF DPNQBSJTPO
CFUXFFO NPSQIPTQBDF BOE QIZMPHFOZ BOE UIF SFTVMUT PG TVCTBNQMFE UBYPOPNJD
EJWFSTJUZ
ǌǌ 4ŏłŉļĹňĽň
ĉF GPTTJM SFDPSE QSPWJEFT VT XJUI UXP XJOEPXT POUP UIF $FOP[PJD
EJWFSTJėDBUJPO IJTUPSZ PG EJBUPNT UISPVHI UBYPOPNJD EJWFSTJUZ BOE
NPSQIPMPHJDBM EJTQBSJUZ 8IFO SFBE BU GBDF WBMVF UIF SFDPSE TVHHFTUT TUFFQ
$FOP[PJD EJWFSTJėDBUJPO GSPN CPUI B WJFX UISPVHI EJWFSTJUZ BOE UISPVHI DPOWFY
IVMM WPMVNF B EJTQBSJUZ NFBTVSF EFTDSJCJOH UIF UPUBM FYUFOU PG PDDVQJFE
NPSQIPTQBDF NFBO QBJSXJTF EJTUBODF JO DPOUSBTU TVHHFTUT B TUBUJPOBSZ QBĨFSO
UISPVHI $FOP[PJD UJNF 8IFO TFDVMBS USFOET JO TBNQMJOH JOUFOTJUZ BSF UBLFO JOUP
BDDPVOU VTJOH CPUI XFMMFTUBCMJTIFE BOE OFX TVCTBNQMJOH NFUIPET IPXFWFS UIF
SFDPSET UISPVHI CPUI XJOEPXT CSPBEMZ TVHHFTU TUBTJT B QBĨFSO BMTP QSFEJDUFE
GSPN B DPNQBSJTPO PG NPSQIPTQBDF BOE NPMFDVMBS QIZMPHFOZ 8IJMF EJTQBSJUZ BT
NFBTVSFE CZ NFBO QBJSXJTF EJTUBODF TFFNT UP CF SPCVTU UP TBNQMJOH UIF PUIFS
ǉǉǉ
SFTVMUTãEJTQBSJUZ BT XFMM BT EJWFSTJUZãIJOHF VQPO XIFUIFS XF CFMJFWF UIBU
TVCTBNQMJOH BMHPSJUINT EP B CFĨFS KPC BU VODPWFSJOH USVF EJWFSTJUZ IJTUPSZ UIBO B
MJUFSBM SFBEJOH PG UIF GPTTJM SFDPSE PS XIFUIFS UIFZ TJNQMZ USBEF TBNQMJOH CJBT GPS
BOPUIFS CJBT SFTVMUJOH GSPN DIBOHJOH SFMBUJWF BCVOEBODF EJTUSJCVUJPOT
" TJNJMBS QBĨFSO IBT CFFO EJTDPWFSFE JO BOPUIFS HSPVQ PG PQFO PDFBO
NJDSPGPTTJMT UIF QMBOLUPOJD GPSBNJOJGFSB B MJUFSBM SFBEJOH PG UIFJS EFFQTFB
SFDPSE BMTP TVHHFTUT B TUFFQ BOE SPVHIMZ NPOPUPOJD SJTF JO TQFDJFT SJDIOFTT
UISPVHI $SFUBDFPVT BOE $FOP[PJD UJNF CVU XIFO TBNQMJOH JT BDDPVOUFE GPS CZ
FJUIFS TVCTBNQMJOH PS NPEFMJOH B NVDI NPSF HSBEVBM SJTF JT SFDPWFSFE XJUI
QFBL EJWFSTJUZ JO UIF $SFUBDFPVT 	-MPZE FU BM ǊǈǉǊB
 "OE UIF GPTTJM SFDPSE PG
DPDDMJUIPQIPSJET BMTP DPOUSBTUT B MJUFSBM SFBEJOH PG UIF $SFUBDFPVT$FOP[PJD
SFDPSE XJUI SFTVMUT PCUBJOFE XIFO TBNQMJOH JT UBLFO JOUP BDDPVOU 	-MPZE FU BM
ǊǈǉǊC

8JUIPVU UIF DPNQFMMJOH FNQJSJDBM TVHHFTUJPO PG B $FOP[PJD SJTF JO EJBUPN
EJWFSTJUZ JU JT XPSUI DPOTJEFSJOH XIFUIFS BO VOGFĨFSFE EJWFSTJėDBUJPO XPVME CF
FYQFDUFE B QSJPSJ ĉF BOTXFS JT OPU JNNFEJBUFMZ PCWJPVT CVU TVSFMZ SFRVJSFT
DPOTJEFSBUJPO PG UIF SFMBUJPOTIJQ CFUXFFO QIZUPQMBOLUPO EJWFSTJUZ BOE CPUI
QIZTJDBM BOE DIFNJDBM PDFBOPHSBQIZãBT IJHIMJHIUFE GPS FYBNQMF CZ HMPCBM
NBSJOF FDPTZTUFN NPEFMT UIBU JNQMJDBUF UIF SPMF PG SFTPVSDF BWBJMBCJMJUZ BOE
EJTQFSTBM JO DPOUSPMMJOH QIZUPQMBOLUPO EJWFSTJUZ 	'PMMPXT FU BM ǊǈǈǏ
 8IJMF
UIFTF PDFBOPHSBQIJD GBDUPST BSF VOEPVCUFEMZ MJOLFE UP DMJNBUF IPX FYBDUMZ
DIBOHFT JO DMJNBUF XPVME CF FYQFDUFE UP BĎFDU EJBUPN EJWFSTJUZ JT B RVFTUJPO
EFTFSWJOH PG GVSUIFS BĨFOUJPO
*G UIF QBĨFSO PG SFMBUJWF $FOP[PJD TUBTJT JO EJWFSTJUZ BOE EJTQBSJUZ UP XIJDI UIF
SFTVMUT QSFTFOUFE IFSF QPJOU JT BDDVSBUF NPTU PG UIF NBSJOF QMBOLUPOJD EJBUPNT
EJWFSTJėDBUJPO XBT B .FTP[PJD UP FBSMJFTU $FOP[PJD FWFOU QFSIBQT QSPNQUJOH B
SFFYBNJOBUJPO PG FWPMVUJPOBSZ OBSSBUJWFT JO XIJDI B $FOP[PJD SJTF JO EJBUPN
EJWFSTJUZ GFBUVSFT QSPNJOFOUMZ *O NBOZ PG UIFTF OBSSBUJWFT IPXFWFS EJBUPN
EJWFSTJUZ NFSFMZ TUBOET BT B QSPYZ GPS EJBUPN QBSUJDJQBUJPO JO UIF TJMJDB DZDMF ZFU
UIF OVNCFS PG UBYB JT POMZ POF GBDUPS JO UIFJS JNQPSUBODF UP TJMJDB DZDMJOH *U JT
BMTP DPODFJWBCMF UIBU UIFSF XFSF DIBOHFT UISPVHI UJNF JO EJBUPN BCVOEBODF PS
ǉǉǊ
UIF SBUF PG EJBUPNBDFPVT TFEJNFOU EFQPTJUJPO 4VDI DIBOHFT DPVME BU MFBTU
UIFPSFUJDBMMZ CF JOEFQFOEFOU PG EJWFSTJUZ DPOTJEFS GPS FYBNQMF UIBU JO UIF
4PVUIFSO 0DFBO EJBUPN PP[F CFMU QFSIBQT UIF NPTU JNQPSUBOU BSFB PG
EJBUPNBDFPVT TJMJDB EFQPTJUJPO UPEBZ TFEJNFOUT BSF EPNJOBUFE CZ KVTU POF
TQFDJFT 'SBHJMBSJPQTJT LFSHVFMFOTJT DPOTUJUVUJOH VQ UP ǎǈ UP Ǒǈƻ PG UPUBM EJBUPN
BCVOEBODF 	;JFMJOTLJ BOE (FSTPOEF ǉǑǑǏ
 *O BEEJUJPO UP JUT BCVOEBODF '
LFSHVFMFOTJT JT SBUIFS IFBWJMZ TJMJDJėFE JMMVTUSBUJOH BMTP UIF QPUFOUJBM SPMF PG
DIBOHFT JO TJMJDJėDBUJPO UP UIF EJBUPNT CJPHFPDIFNJDBM JNQBDU ĉF PSJHJOBUJPO
PG FWFO B TNBMM OVNCFS PG TVDI OVNFSJDBMMZ EPNJOBOU PS SPCVTUMZ TJMJDJėFE UBYB
DPVME QPUFOUJBMMZ FYQBOE UIF EJBUPNT SPMF JO UIF TJMJDB DZDMF UP BO FYUFOU NVDI
HSFBUFS UIBO UIF DPODPNJUBOU UBYPOPNJD EJWFSTJėDBUJPO *OEFFE BT EFTDSJCFE JO
UIF EJTDVTTJPO PG TVCTBNQMJOH NFUIPET BCPWF GSFRVFODZ EJTUSJCVUJPOT JO UIF
/FQUVOF EBUBCBTF JOEJDBUF BO JODSFBTF JO EPNJOBODF UISPVHI UJNF DPNQBUJCMF
XJUI TVDI B TDFOBSJP
'SPN UIF QFSTQFDUJWF PG EJBUPNT TFSWJOH BT TUBSUJOH QPJOUT GPS CJPMPHJDBMMZ
JOTQJSFE EFTJHO POF JNQMJDBUJPO PG BO FBSMZ FYQMPSBUJPO PG NPSQIPTQBDF NJHIU CF
UIBU GPTTJM NPSQIPMPHJFT PVHIU UP CF DPOTJEFSFE BMPOHTJEF UIPTF PG FYUBOU
EJBUPNT 1BSUJDVMBSMZ JG UIF NBYJNVN SBOHF PG EJBUPN GPSN XBT BDIJFWFE FBSMZ JO
UIF $FOP[PJD GPTTJMT GSPN UIBU UJNF QFSJPE NBZ QSPWJEF B SBOHF PG CJPMPHJDBM
DPOTUSVDUJPOT PG FOHJOFFSJOH WBMVF OPU BWBJMBCMF JO SFDFOU GPSNT
ĉFSF BSF BMTP JNQPSUBOU MJNJUBUJPOT PG UIJT TUVEZ UIBU NVTU CF DPOTJEFSFE
$POTUSVDUJOH B NPSQIPTQBDF DBQBCMF PG SFQSFTFOUJOH UIF GVMM UBYPOPNJD BOE
UFNQPSBM TXFFQ PG B DMBEF BT MBSHF BOE EJWFSTF BT UIF EJBUPNT SFRVJSFT USBEFPĎT
JO UIF MFWFM PG NPSQIPMPHJDBM EFUBJM UIBU DBO CF SFDPSEFE 'PS FYBNQMF DIBOHFT JO
UIF EFHSFF PG TJMJDJėDBUJPO PG EJBUPN GSVTUVMFT BSF OPU XFMM DBQUVSFE CZ UIF
NPSQIPMPHJDBM DIBSBDUFST JO UIJT TUVEZ TJODF UIFTF BSF OPU OFDFTTBSJMZ WJTJCMF JO
UIPTF DIBSBDUFST UIBU DBO CF DPEFE DPIFTJWFMZ BU UIF HFOVT MFWFM *G QSFEJDUJPOT
GSPN UIF GPTTJM SFDPSE PG SBEJPMBSJBOT 	-B[BSVT FU BM ǊǈǈǑ
 BOE TFNJRVBOUJUBUJWF
PCTFSWBUJPOT PG UIF EJBUPN GPTTJM SFDPSE 	'JOLFM BOE ,PUSD Ǌǈǉǈ
 IPME USVF
EJBUPNT PVHIU UP TIPX B SFEVDUJPO JO TJMJDJėDBUJPO PWFS UIF $FOP[PJD &SB B
QBĨFSO PG JOUFSFTU UP FOHJOFFST TFFLJOH TUSVDUVSFT UIBU NBYJNJ[F TUSFOHUI XJUI
ǉǉǋ
NJOJNBM VTF PG DPOTUSVDUJPOBM NBUFSJBM 4VDI USFOET NBZ CF CFTU JOWFTUJHBUFE CZ
MPPLJOH BU NPSQIPMPHJDBM DIBOHFT XJUIJO MPOHSBOHJOH HFOFSB 	TVDI BT
4UFQIBOPQZYJT
 XIFSF JOTJHIU NJHIU CF HBJOFE UP IPX OBUVSF EPFT NPSF XJUI MFTT
ǉǉǌ
&JOF .FTTFSTQJU[F WPMM WPO EFN GFJOFO LSFJEFÅIOMJDIFO
3BEJPMBSJFO4DIMBNN EFS 5BVTFOEF WPO 2VBESBUNFJMFO
EFT 0DFBO#PEFOT CFEFDLU FOUIÅMU HFXÕIOMJDI NFISFSF
)VOEFSU WFSTDIJFEFOF "SUFO VOE 5BVTFOEF WPO *OEJ
WJEVFO %JF TPSHGÅMUJHF 6OUFSTVDIVOH EJFTFS XVOEFSWPMMFO
4DIÅU[FãFJOF tNJLSPTLPQJTDIF (FNÛUIT VOE "VHFO




$IBOHFT JO 4JMJDJėDBUJPO XJUIJO $FOP[PJD
3BEJPMBSJBO -JOFBHFT
"ĶňŉŇĵķŉ
5 ľĻ $ĻńŅőŅĿĹ GPTTJM SFDPSE PG SBEJPMBSJBOT TIPXT BO FYDFQUJPOBMMZ DMFBSNBDSPFWPMVUJPOBSZ EFDMJOF JO TJMJDJėDBUJPO SFĚFDUJOH DIBOHFT JO UFTU UIJDLOFTT BOE
QPSPTJUZ BU UIF BTTFNCMBHF MFWFM ĉF FWPMVUJPOBSZ NFDIBOJTNT VOEFSMZJOH UIJT QBĪFSO
IBWF SFNBJOFE VODMFBS * BEESFTTFE UIJT RVFTUJPO CZ FYBNJOJOH DIBOHFT JO TJMJDJėDBUJPO
BMPOH UISFF XFMMEPDVNFOUFE FWPMVUJPOBSZ 	BOBHFOFUJD
 SBEJPMBSJBO MJOFBHFT
4UJDIPDPSZT%JEZNPDZSUJT BOE$FOUSPCPUSZT 6TJOH TBNQMFT ěPN GPVS USPQJDBM
1BDJėD %4%1 ESJMM TJUFT * NBEF ȚțȝȔ NFBTVSFNFOUT PG ȘȘ NPSQIPMPHJDBM QBSBNFUFST
VOEFS USBOTNJĪFE MJHIU NJDSPTDPQZ TUPSFE JO B DVTUPN SFMBUJPOBM EBUBCBTF * VTFE
HFPNFUSJD NPEFMT PG UFTU NPSQIPMPHZ CBTFE PO DPOFT TQIFSFT DZMJOEFST BOE QPSUJPOT
ǉǉǍ
UIFSFPG JO PSEFS UP DBMDVMBUF QFSDFOU TJMJDJėDBUJPO ěPN UIFTF NFBTVSFNFOUT ĉF
SFTVMUJOH USFOET XFSF ėU UP UISFF FWPMVUJPOBSZ NPEFMTãSFQSFTFOUJOH EJSFDUJPOBM DIBOHF
SBOEPN XBML BOE TUBTJTãCZ NBYJNVN MJLFMJIPPE 5XP MJOFBHFT TVQQPSU UIF SBOEPN
XBML NPEFM XIJMF POF TVQQPSUT UIF NPEFM GPS TUBTJT TVHHFTUJOH UIBU NBDSPFWPMVUJPOBSZ
QSPDFTTFT BCPWF UIF TQFDJFT MFWFM BSF SFTQPOTJCMF GPS BTTFNCMBHFXJEF EFDSFBTF JO
TJMJDJėDBUJPO ĉF EJĎFSFODFT BNPOH MJOFBHFT DBO CF FYQMBJOFE CZ CJPMPHJDBM EJĎFSFODFT
JO UIF SPMF PG UIF UFTU JO GFFEJOH FDPMPHZ /P SFMBUJPOTIJQ XBT GPVOE CFUXFFO QPSF BSFB
BOE UIJDLOFTT VOMJLF JO EJBUPNT TVHHFTUJOH UIBU UIF SBEJPMBSJBO UFTU QMBZT B EJĎFSFOU
CJPMPHJDBM SPMF UIBO UIF EJBUPN ěVTUVMF "MUIPVHI UIF SFTVMUT QPJOU UPXBSE TFMFDUJPO
BNPOH BOE OPU XJUIJO MJOFBHFT UISFF DBWFBUT DBVUJPO BHBJOTU SVMJOH PVU B SPMF GPS
BOBHFOFTJT 	ȕ
 UXP PG UIF MJOFBHFT EP TIPX OFU TJMJDJėDBUJPO DIBOHFT UIBU DPVME BEE VQ
UP BO PWFSBMM EFDSFBTF JO TJMJDJėDBUJPO PWFS NBOZ MJOFBHFT 	Ȗ
 WBSJBUJPOT JO TQFDJFT
BCVOEBODF NBZ QMBZ B SPMF JO FYQMBJOJOH UIF XIPMFBTTFNCMBHF QBĪFSO BOE 	ȗ
 NPTU
PG UIF DIBOHF JO UIF BTTFNCMBHFMFWFM USBKFDUPSZ PDDVST JO UIF 1BMFPHFOF TP XF NJHIU OPU
FYQFDU UP TFF EJSFDUJPOBM DIBOHF JO UIF /FPHFOF MJOFBHFT FYBNJOFE IFSF " UVSOPWFS
FWFOU BU UIF &PDFOF0MJHPDFOF CPVOEBSZ DPVME FYQMBJO UIF BTTFNCMBHFMFWFM QBĪFSO JG
UIFSF XBT CJBTFE FYUJODUJPO PG IJHIMZ TJMJDJėFE MJOFBHFT BOE CJBTFE PSJHJOBUJPO PG MJHIUMZ
TJMJDJėFE MJOFBHFT
Ǎǉ *łŉŇŃĸŊķŉĽŃł
ĉF $FOP[PJD DPFWPMVUJPO PG SBEJPMBSJBOT BOE EJBUPNT EFTDSJCFT B OBSSBUJWF UIBU
FYFNQMJėFT UIF FNFSHJOH EJTDJQMJOF PG HFPCJPMPHZ HMPCBMTDBMF DIBOHFT SFTVMUJOH
GSPN UIF JOUFSBDUJPOT BNPOH UIF CJPMPHJDBM QBSUJDJQBOUT JO UIF HFPDIFNJDBM TJMJDB
DZDMF #PUI SBEJPMBSJBOT BOE EJBUPNTNBLF QSFTFSWBCMF IBSE QBSUT PVU PG TJMJDB BOE
BSF UIVT UJFE CZ QIZTJPMPHJDBM SFRVJSFNFOU UP UIF TJMJDB DZDMF ĉF LFZ
PCTFSWBUJPOT GSPN UIF $FOP[PJD MJOLJOH UIFJS FWPMVUJPOBSZ IJTUPSJFT XFSF ėSTU
BTTFNCMFE CZ )BSQFS BOE ,OPMM 	ǉǑǏǍ
 XIP TIPXFE UIBU B EPDVNFOUFE
$FOP[PJD EFDSFBTF JO SBEJPMBSJBO UFTU XFJHIU 	.PPSF ǉǑǎǑ
 QBSBMMFMFE EJBUPN
EJWFSTJėDBUJPO TVHHFTUJOH UIBU SBEJPMBSJBO FWPMVUJPO SFĚFDUT UIF SJTF PG EJBUPNT UP
UIFJS QSFTFOUEBZ EPNJOBODF PG UIF NBSJOF TJMJDB DZDMF
ǉǉǎ
ĉF DIBOHFT JO UFTU UIJDLOFTT BOE QPSPTJUZ QPTUVMBUFE UP CF SFTQPOTJCMF GPS UIJT
DIBOHF JO UFTU XFJHIU XFSF MBUFS EPDVNFOUFE UP JOEFFE DIBOHF PWFS UIF DPVSTF PG
UIF $FOP[PJD &SB 	-B[BSVT FU BM ǊǈǈǑ
 EFUFSNJOJOH UIBU UIF USFOET JO CPEZ TJ[F
PCTFSWFE JO SFMBUFE QMBOLUPO HSPVQT 	FH 4DINJEU FU BM Ǌǈǈǌ
 BSF OPU GPVOE JO
SBEJPMBSJBOT BOE BSF OPU UIVT SFTQPOTJCMF GPS DIBOHFT JO UFTU XFJHIU 'VSUIFSNPSF
UIFTF DIBOHFT XFSF PCTFSWFE JO MPX MBUJUVEFT CVU OPU JO UIF 4PVUIFSO 0DFBO
XIFSF UIF EZOBNJDT PG UIF NPEFSOEBZ TJMJDB DZDMF LFFQ DPODFOUSBUJPOT PG
EJTTPMWFE TJMJDB IJHI GVSUIFS TVQQPSUJOH UIF DPODMVTJPO UIBU SBEJPMBSJBO FWPMVUJPO
XBT ESJWFO CZ DIBOHFT JO TJMJDB BWBJMBCJMJUZ FĎFDUFE CZ EJBUPN FWPMVUJPO
ĉF EPDVNFOUBUJPO PG TVDI BO FYDFQUJPOBMMZ DMFBS NBDSPFWPMVUJPOBSZ TIJě JO
SBEJPMBSJBO TJMJDJėDBUJPOãB OFBS NPOPUPOJD EFDMJOF GSPN BCPWF ǉǎƻ UP BSPVOE
ǎƻ PG UFTU WPMVNF 	-B[BSVT FU BM ǊǈǈǑ 'JH Ǌ
ãSBJTFT UIF RVFTUJPO PG XIBU
FWPMVUJPOBSZ NFDIBOJTNT VOEFSMJF UIJT QBĨFSO %JE DIBOHF JO TJMJDJėDBUJPO PDDVS
BMPOH BOBHFOFUJD MJOFBHFT %JE NPSF IFBWJMZ TJMJDJėFE MJOFBHFT HP FYUJODU XIJMF
NPSF MJHIUMZ TJMJDJėFE MJOFBHFT QFSTJTUFE PS PSJHJOBUFE 8BT UIF BTTFNCMBHFMFWFM
QBĨFSO B SFTVMU PG FJUIFS QSPDFTT FYDMVTJWFMZ PS EJE CPUI PDDVS "OTXFSJOH UIFTF
RVFTUJPOT DPNQSFIFOTJWFMZ JT CFZPOE UIF TDPQF PG B TJOHMF UIFTJT DIBQUFS BT JU
XPVME SFRVJSF CPUI TVCTUBOUJBM BMQIB UBYPOPNZ BOE FTUBCMJTINFOU PG
FWPMVUJPOBSZ SFMBUJPOTIJQT CPUI PG XIJDI SFNBJO VODMFBS GPS B NBKPSJUZ PG
SBEJPMBSJBO GPSNT BU UIF TQFDJFT MFWFM 	-B[BSVT ǊǈǈǍ BOE QFST DPNN
 8F DBO
IPXFWFS BOTXFS UIF ėSTU PG UIFTF RVFTUJPOT CZ FYBNJOJOH DIBOHFT JO TJMJDJėDBUJPO
BMPOH JOEJWJEVBM FWPMVUJPOBSZ MJOFBHFT *O UIJT DIBQUFS * FYBNJOF TJMJDJėDBUJPO
DIBOHF JO UISFF SFMBUJWFMZ XFMMEPDVNFOUFE FWPMVUJPOBSZ 	BOBHFOFUJD
 MJOFBHFT PG
$FOP[PJD SBEJPMBSJBOT
4FFLJOH UP VOEFSTUBOE UIF NFDIBOJTNT CFIJOE NBDSPFWPMVUJPOBSZ USFOET JT PG
CSPBE QBMFPCJPMPHJDBM SFMFWBODF UP UIF MPOHTUBOEJOH EFCBUF BCPVU IPX UIF
IJFSBSDIJDBM MFWFMT PG FWPMVUJPO JOUFSBDU 	+BCMPOTLJ ǊǈǈǏ
 .VDI PG UIJT EFCBUF IBT
GPDVTFE PO UIF RVFTUJPO PG XIFUIFS FWPMVUJPO BCPWF BOE CFMPX UIF TQFDJFT MFWFM
EJĎFS GVOEBNFOUBMMZ JO QBĨFSO BOE QSPDFTT "T %PVH &SXJO IBT QPJOUFE PVU
IPXFWFS iBT JT TP PěFO UIF DBTF JO FWPMVUJPO UIF JOUFSFTUJOH RVFTUJPO JT OPU JT
NBDSPFWPMVUJPO EJTUJODU GSPN NJDSPFWPMVUJPO CVU UIF SFMBUJWF GSFRVFODZ BOE
ǉǉǏ
JNQBDU PG QSPDFTTFT BU UIF WBSJPVT MFWFMT PG UIJT IJFSBSDIZu 	&SXJO Ǌǈǈǈ
 #Z
FYBNJOJOH UIF TQFDJFTMFWFM NFDIBOJTNT VOEFSMZJOH UIF DMBEFMFWFM
NBDSPFWPMVUJPOBSZ QBĨFSO PCTFSWFE JO UIF 3BEJPMBSJB * BJN UP DPOUSJCVUF POF
XFMMEPDVNFOUFE FYBNQMF UP PVS VOEFSTUBOEJOH PG IPX FWPMVUJPO XPSLT BDSPTT
IJFSBSDIJDBM MFWFMT
ǍǊ #ĵķĿĻŇŃŊłĸ
ǍǊǉ .ĹķļĵłĽňŁň 6łĸĹŇŀŏĽłĻ .ĵķŇŃĹŋŃŀŊŉĽŃłĵŇŏ 1ĵŔĹŇłň
'PS UIF MBTU UISFF EFDBEFT PG UIF ǊǈUI DFOUVSZ UIF EFCBUF PWFS QVODUVBUFE
FRVJMJCSJB 	TQBSLFE CZ &MESFEHF BOE (PVME ǉǑǏǊ
 GPDVTFE NVDI QBMFPCJPMPHJDBM
SFTFBSDI FĎPSU PO EPDVNFOUJOH UIF UFNQPSBM EJTUSJCVUJPO PG NPSQIPMPHJDBM
DIBOHF JO UIF GPTTJM SFDPSE ĉF QVODUVBUFE FRVJMJCSJB NPEFM QSPQPTFT UIBU
NPSQIPMPHJDBM DIBOHF JT DPODFOUSBUFE JO SFMBUJWFMZ TIPSU QFSJPET PG UJNF
BTTPDJBUFE XJUI TQFDJBUJPO BOE JOUFSTQFSTFE XJUI SFMBUJWFMZ MPOH QFSJPET PG TUBTJT
HJWJOH SJTF UP UIF OPXGBNPVT NPĨP iTUBTJT JT EBUBu 	CPSOF PVU JO B EJĎFSFOU
DPOUFYU JO UIF QSFWJPVT DIBQUFST PG UIJT EJTTFSUBUJPO
 *O TQJUF PG UIF FYUFOTJWF
SFTFBSDI USJHHFSFE CZ UIJT EFCBUF IPXFWFS UIFSF SFNBJO SFMBUJWFMZ GFX QVCMJTIFE
FYBNQMFT PG XJUIJOMJOFBHF DIBOHFT JO UIF DPOUFYU PG XFMMEPDVNFOUFE
NBDSPFWPMVUJPOBSZ USFOET
*O DIBSBDUFSJ[JOH TQFDJFT BT MBSHFMZ TUBUJPOBSZ UISPVHIPVU UIFJS TUSBUJHSBQIJD
SBOHFT UIF QVODUVBUFE FRVJMJCSJB NPEFM QPTJUT UIBU FWPMVUJPOBSZ USFOET PSJHJOBUF
BCPWF UIF TQFDJFT MFWFM EFTDSJCJOH iNBDSPFWPMVUJPO BT UIF EJĎFSFOUJBM TVDDFTT PG
DFSUBJO TQFDJFT 	BOE UIFJS EFTDFOEBOUT
 XJUIJO DMBEFTu 	(PVME BOE &MESFEHF
ǉǑǑǋ
 ĉJT EJĎFSFOUJBM TVDDFTT DBO BSJTF JO B OVNCFS PG XBZT BOE IBT CFFO
EPDVNFOUFE JO B WBSJFUZ PG TUVEJFT 'PS JOTUBODF JU DBO SFTVMU GSPN B EJĎFSFODF JO
TQFDJBUJPO SBUFT 	FH CFUXFFO HBTUSPQPET XJUI QMBOLUPUSPQIJD BOE
OPOQMBOLUPUSPQIJD MBSWBF )BOTFO ǉǑǐǊ
 B EJĎFSFODF JO FYUJODUJPO SBUFT
	FH CFUXFFO LFFMFE BOE VOLFFMFE GPSBNJOJGFSB /PSSJT ǉǑǑǉ
 PS BO BTZNNFUSJD
JODSFBTF JO WBSJBODF GSPN B CPVOEFE TUBSUJOH QPJOU 	MJLF UIF QBTTJWF JODSFBTF JO
ǉǉǐ
SPEFOU TJ[F GSPN B TNBMM PSJHJO TIPXO CZ 4UBOMFZ ǉǑǏǋ PS FYBNQMFT SFWJFXFE CZ
(PVME ǉǑǐǐ

1SJPS UP UIF SFDPHOJUJPO PG UIFTF NFDIBOJTNT BCPWF UIF TQFDJFT MFWFM UIF
EFGBVMU FYQMBOBUJPO GPS NBDSPFWPMVUJPOBSZ USFOET XBT UIF BHHSFHBUJPO PG HSBEVBM
NPSQIPMPHJD DIBOHF XJUIJO TQFDJFT CZ BOBHFOFTJT (PVME TVNNBSJ[FE UIF
CSPBEFOFE QFSTQFDUJWF MJLF UIJT i<*>G XF WJFX TQFDJFT BT TUBCMF FOUJUJFT GPS NPTU
PG UIFJS HFPMPHJDBM FYJTUFODF OPU BT UFNQPSBSZ OBNFT GPS USBOTJFOU TUBUFT JO UIF
HSFBU BOE DPOUJOVPVT ĚVY PG MJGF UIFO XF NVTU JOUFSQSFU USFOET EJĎFSFOUMZu
	(PVME ǉǑǐǐ
 *O TPNF DBTFT IPXFWFS TQFDJFT BSF QSFDJTFMZ iUFNQPSBSZ OBNFT
GPS USBOTJFOU TUBUFTu 'PS FYBNQMF UIF $FOP[PJD SBEJPMBSJBO TQFDJFT EFėOFE JO UIF
TFDPOE IBMG PG UIF ǊǈUI DFOUVSZ CZ DBSFGVM TUSBUJHSBQIJD USBDJOH PG MJOFBHFT BSF JO
NBOZ DBTFT NPSF PS MFTT BSCJUSBSJMZ ESBXO CPVOEBSJFT PO HSBEVBMMZ USBOTGPSNJOH
NPSQIPMPHJFT DIPTFO GPS UIFJS CJPTUSBUJHSBQIJD VUJMJUZ 	TFF UIF TFDUJPO PO
iNPSQIPUZQJDu BOE iFWPMVUJPOBSZu MJNJUT PG TQFDJFT JO 3JFEFM BOE 4BOėMJQQP
ǉǑǏǉ Q ǉǍǋǈ GPS FYBNQMF PS -B[BSVT ǊǈǈǍ
 *OEFFE TQFDJFT EFėOFE JO UIJT XBZ
BSF TVđDJFOUMZ DPNNPO BDSPTT UIF QBMFPOUPMPHJDBM MJUFSBUVSF UP EFTFSWF UIFJS PXO
UFSN iDISPOPTQFDJFTu 	FH 4UBOMFZ ǉǑǏǐ
 4VDI BOBHFOFUJD DIBOHFT CFUXFFO
TQFDJFT IBWF CFFO EPDVNFOUFE JO HSFBU EFUBJM 	FH UIF SBEJPMBSJBO MJOFBHFT
#VDDJOPTQIBFSB JOWBHJOBUB ,OPMM BOE +PIOTPO ǉǑǏǍ BOE 1UFSPDBOJVN QSJTNBUVN
-B[BSVT ǉǑǐǎ

*O TPNF DBTFT XJUIJOMJOFBHF DIBOHFT IBWF CFFO EPDVNFOUFE JO UIF DPOUFYU PG
NBDSPFWPMVUJPOBSZ TUVEJFT .BOZ PG UIF CFTULOPXO NBDSPFWPMVUJPOBSZ USFOET
JOWPMWF CPEZ TJ[F IBWJOH BĨSBDUFE UIF JOUFSFTU PG QBMFPOUPMPHJTUT TJODF BU MFBTU UIF
ǉǑUI DFOUVSZ XIFO UIF QFSDFJWFE UFOEFODZ GPS CPEZ TJ[F UP JODSFBTF UISPVHI B
DMBEFT IJTUPSZ XBT OBNFE i$PQFT SVMFu 	BěFS &% $PQF
 ĉJT QIFOPNFOPO XBT
TUVEJFE GPS FYBNQMF JO B DFOTVT PG CPEZ TJ[F JO $SFUBDFPVT NPMMVTLT BU UIF HFOVT
MFWFM 	+BCMPOTLJ ǉǑǑǏ
 *O UIBU TUVEZ UIF NBYJNVN TJ[F PG TQFDJFT XJUIJO FBDI
HFOVT XBT USBDLFE BU UIF CFHJOOJOH BOE FOE PG UIF TUVEZ JOUFSWBM BOE EJSFDUJPOBM
TJ[F JODSFBTF XBT GPVOE UP CF OP NPSF DPNNPO UIBO FJUIFS EJSFDUJPOBM TJ[F
EFDSFBTF PS JODSFBTF JO WBSJBODF 4J[F DIBOHFT JO BODFTUPSEFTDFOEBOU QBJST PG
UBYB IBWF BMTP CFFO TUVEJFE JO NBNNBMT 	"MSPZ ǉǑǑǐ
 BOE QMBOLUPOJD
ǉǉǑ
GPSBNJOJGFSB 	"SOPME FU BM ǉǑǑǍ
 *O B CSPBE TVSWFZ PG +VSBTTJD CJWBMWFT )BMMBN
	ǉǑǏǐ
 GPVOE FWJEFODF PG QIZMFUJD TJ[F JODSFBTF JO(SZQIBFB 	CFĨFS LOPXO BT
i%FWJMT UPFOBJMTu
 OPU KVTU CFUXFFO TVDDFTTJWF TQFDJFT JO UIF MJOFBHF CVU XJUIJO
TQFDJFT BT XFMM
1SPCBCMZ UIF NPTU JDPOJD NBDSPFWPMVUJPOBSZ TJ[F USFOEãBOE QFSIBQT UIF
NPTU XJEFMZ EJTDVTTFE FYBNQMF PG NBDSPFWPMVUJPOãJT UIF $FOP[PJD JODSFBTF JO
CPEZ TJ[F BNPOH IPSTFT ĉF TJNQMJTUJD WJFX PG B TUFBEZ MJOFBS NBSDI PG
DPOTFDVUJWFMZ MBSHFS TQFDJFT QBJOUFE CZ NVTFVN FYIJCJUT PG UIF MBTU DFOUVSZ IBT
MPOH CFFO SFKFDUFE 	TFF SFWJFX CZ (PVME ǉǑǑǊ GPS FYBNQMF
 1SPUIFSP BOE
4IVCJO 	ǉǑǐǑ
 SVMFE PVU PSUIPHFOFTJT JO 0MJHPDFOF IPSTFT JOTUFBE ėOEJOH TJ[F
JODSFBTFT UP SFTVMU GSPN B TFSJFT PG DMBEPHFOFUJD FWFOUT XJUI UIF TQFDJFT JOWPMWFE
TIPXJOH NPSQIPMPHJDBM TUBTJT PWFS NJMMJPOT PG ZFBST 0UIFS TUVEJFT PG GPTTJM
IPSTFT IPXFWFS IBWF SFQPSUFE DISPOPTQFDJFT XJUI HSBEVBMMZ FWPMWJOH TJ[FT
	(JOHFSJDI ǉǑǐǑ
 BOE QIZMFUJD DIBOHFT JO TJ[F XJUIJO BOBHFOFUJD MJOFBHFT
	.BD'BEEFO ǉǑǐǍ BMTP TFF SFWJFX JO .BD'BEEFO ǉǑǑǌ Q ǉǏǈ

0WFS UIF DPVSTF PG NVDI PG UIF QVODUVBUFE FRVJMJCSJB EFCBUF UIF
JEFOUJėDBUJPO PG TUBTJT PS EJSFDUJPOBM FWPMVUJPO JO QBMFPOUPMPHJDBM EBUB TFUT XBT
NBEF RVBMJUBUJWFMZ 0OMZ SFMBUJWFMZ SFDFOUMZ IBWF UJNF TFSJFT PG NPSQIPMPHJDBM
NFBTVSFNFOUT CFFO UFTUFE TUBUJTUJDBMMZ UP EFUFSNJOF UIFJS DPSSFTQPOEFODF UP
FYQMJDJU NBUIFNBUJDBM NPEFMT PG FWPMVUJPO ĉF NPTU TPQIJTUJDBUFE TUBUJTUJDBM
BQQSPBDI UP EBUF XBT JOUSPEVDFE CZ)VOU 	Ǌǈǈǎ
 XIP VTFENBYJNVN MJLFMJIPPE
NFUIPET UP ėU FYQMJDJU NBUIFNBUJDBM NPEFMT PG TUBTJT EJSFDUJPOBM FWPMVUJPO BOE
#SPXOJBO NPUJPO 	B SBOEPN XBML
 UP SFDPSET PG FWPMVUJPOBSZ DIBOHF *O BO
BOBMZTJT PG ǊǍǈ TFRVFODFT PG FWPMWJOH USBJUT )VOU 	ǊǈǈǏ
 GPVOE UIBU POMZ Ǎƻ
XFSF ėU CFTU CZ UIF NPEFM PG EJSFDUJPOBM FWPMVUJPO UIF SFNBJOJOH TFRVFODFT XFSF
TQMJU SPVHIMZ FWFOMZ CFUXFFO TUBTJT BOE SBOEPN XBMLT 	UIPVHI EJSFDUJPOBM DIBOHF
BQQFBSFE UP CF NPSF DPNNPO JO QMBOLUPOJD UIBO CFOUIPOJD PSHBOJTNT

)PXFWFS UIF TFRVFODFT DPNQJMFE JO UIF TUVEZ BSF DPOTJEFSFE JO JTPMBUJPO BOE
OPU JO UIF DPOUFYU PG PCTFSWFE NBDSPFWPMVUJPOBSZ USFOET *O UIJT TUVEZ * BQQMZ
)VOUT NFUIPE UP TFRVFODFT PG NPSQIPMPHJDBM NFBTVSFNFOUT DPMMFDUFE
TQFDJėDBMMZ XJUIJO UIF DPOUFYU PG BO PCTFSWFE NBDSPFWPMVUJPOBSZ QBĨFSO UIBU PG
ǉǊǈ
EFDMJOJOH SBEJPMBSJBO TJMJDJėDBUJPO PWFS UIF DPVSTF PG UIF $FOP[PJD &SB
ǍǊǊ 3ĵĸĽŃŀĵŇĽĵł 4ĽŀĽķĽĺĽķĵŉĽŃł
3FMBUJWFMZ MJĨMF FNQJSJDBM XPSL IBT CFFO QVCMJTIFE NFBTVSJOH UIF EFHSFF PG
SBEJPMBSJBO TJMJDJėDBUJPO *O UIF ėSTU TUVEZ PG SBEJPMBSJBO TJMJDB VTF UISPVHI UIF
$FOP[PJD FSB .PPSF 	ǉǑǎǑ
 XFJHIFE QSFQBSFE SBEJPMBSJBO TMJEFT BOE EJWJEFE UIJT
CZ UIF OVNCFS PG JOEJWJEVBM TQFDJNFOT PO UIF TMJEF UP PCUBJO BO BWFSBHF UFTU
XFJHIU GPS FBDI BTTFNCMBHF 'PSUZ ZFBST MBUFS -B[BSVT FU BM 	ǊǈǈǑ
 UPPL B
EJĎFSFOU BQQSPBDI NFBTVSJOH UIJDLOFTT QPSPTJUZ MFOHUI BOE XJEUI PG
SBEJPMBSJBO UFTUT BOE DBMDVMBUJOH UIF WPMVNF PG TJMJDB VTFE XJUI TJNQMF HFPNFUSJD
NPEFMT 	QFSGPSBUF DPOFT BOE TQIFSFT
 ĉJT BQQSPBDI BMMPXFE GPS UIF
EJTFOUBOHMFNFOU PG UFTU TJ[F BOE TJMJDJėDBUJPO CPUI PG XIJDI DBO DPOUSJCVUF UP UFTU
XFJHIU BOE TIPXFE UIBU UIF XFJHIU USFOE XBT ESJWFO CZ TJMJDJėDBUJPO OPU TJ[F
" TJNJMBS BQQSPBDI VTJOH TJNQMF HFPNFUSJD NPEFMT UP DBMDVMBUF UIF WPMVNF PG
UFTU TJMJDB GSPN NFBTVSFNFOUT PG UFTU NPSQIPMPHZ IBT TJODF CFFO BQQMJFE UP
)PMPDFOF TFEJNFOUT UP EFUFSNJOF XIJDI TQFDJFT BSF SFTQPOTJCMF GPS WFSUJDBM PQBM
ĚVY JO UIF 4PVUIFSO 0DFBO 	+BDPU %FT $PNCFT BOE "CFMNBOO ǊǈǈǑ
 BMCFJU
VTJOH WBMVFT GSPN TJOHMF TQFDJNFOT UP SFQSFTFOU FOUJSF TQFDJFT BOE WJTVBMMZ
FTUJNBUJOH SBUIFS UIBO NFBTVSJOH QPSPTJUZ 4JODF UIF BJN PG UIBU TUVEZ XBT
QSPDFTTPSJFOUFE OP TFDVMBS EBUB XFSF SFQPSUFE 8IJMF UIF TUVEZ TIPXFE UIBU UIF
WPMVNF PG TJMJDB DBO WBSZ BNPOH TQFDJFT CZ BO PSEFS PG NBHOJUVEF UIFTF SFTVMUT
EJE OPU DPSSFDU GPS WBSJBUJPO JO TJ[F UP JTPMBUF UIF EFHSFF PG TJMJDJėDBUJPO
ĉF SFTVMUT PG UIF TUVEZ CZ -B[BSVT FU BM 	ǊǈǈǑ
 TIPX UIF TJ[FJOEFQFOEFOU
EFHSFF PG SBEJPMBSJBO TJMJDJėDBUJPO UISPVHI UJNF CVU POMZ BU UIF XIPMFBTTFNCMBHF
MFWFM GPS BMM PG UIF 3BEJPMBSJB JO B HJWFO TBNQMF ĉF EBUB DPMMFDUFE JO UIF DPVSTF PG
UIBU TUVEZ IPXFWFS EP BMMPX UIF SFTVMUT UP CF CSPLFO EPXO JOUP GBNJMJFT ĉF
SFTVMUT GPS GPVS DPNNPO GBNJMJFT BSF QMPĨFE JO 'JHVSF Ǎǉ ĉFTF SFTVMUT TIPX UIBU
UIF USFOE JO EFDMJOJOH TJMJDJėDBUJPO PWFS UIF $FOP[PJD &SB PCTFSWFE JO UIF XIPMF
BTTFNCMBHF 	-B[BSVT FU BM ǊǈǈǑ
 JT BMTP TFFO JO JOEJWJEVBM GBNJMJFT
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WSL ZPaLZ HYL ZTHSS
JOEJDBUJWF PG FWPMVUJPOBSZ QBĨFSOT XJUIJO DMBEFT DPOTUJUVUJOH UIF 3BEJPMBSJB
'JSTUMZ TBNQMF TJ[FT GPS JOEJWJEVBM GBNJMJFT BSF TNBMM CFDBVTF NFBTVSFNFOUT GPS
UIF TUVEZ XFSF UBLFO XJUI BTTFNCMBHFMFWFM TUBUJTUJDBM TJHOJėDBODF JO NJOE BMTP
UIF HFPNFUSJD NPEFMT VTFE JO DBMDVMBUJOH TJMJDJėDBUJPO BSF DSVEF CFDBVTF UIFZ
XFSF DIPTFO UP CF XJEFMZ BQQMJDBCMF UP NBOZ NPSQIPUZQFT 4FDPOEMZ BOE NPSF
JNQPSUBOUMZ UIF CVML PG SBEJPMBSJBO UBYPOPNZ JT OPODMBEJTUJD QBSUJDVMBSMZ BU
TVQSBHFOFSJD MFWFMT ĉF WBTU NBKPSJUZ PG SBEJPMBSJBO UBYPOPNZ BU BMM MFWFMT JT CBTFE
PO UIF NPOPHSBQIJD XPSL CZ )BFDLFM 	ǉǐǐǏ
 VTJOH BMNPTU FYDMVTJWFMZ DIBSBDUFST
PG UFTU HFPNFUSZ TZNNFUSZ BOE TIBQF 4VCTFRVFOU SFWJTJPO PG UIJT UBYPOPNZ IBT
CFFO IBNQFSFE CZ )BFDLFMT GBJMVSF UP EFTJHOBUF UZQF TQFDJNFOT IPXFWFS UIF
UBYPOPNJD XPSL UIBU IBT CFFO DBSSJFE PVU TJODF TVHHFTUT UIBU NBOZ JG OPU NPTU
PG )BFDLFMT UBYB BSF QBSB PS QPMZQIZMFUJD 	SFWJFXFE JO -B[BSVT ǊǈǈǍ

*O MJHIU PG UIFTF TIPSUDPNJOHT JO UIF EBUB DPMMFDUFE CZ -B[BSVT FU BM 	ǊǈǈǑ

XJUI SFHBSE UP JOWFTUJHBUJOH NFDIBOJTNT VOEFSMZJOH UIF PCTFSWFE
ǉǊǊ
NBDSPFWPMVUJPOBSZ QBĨFSO * MPPL UPXBSE HSPVQT JO XIJDI FWPMVUJPOBSZ
SFMBUFEOFTT IBT CFFO XFMM EPDVNFOUFE 'PSUVOBUFMZ B TNBMM NJOPSJUZ PG
SBEJPMBSJBO HFOFSB IBWF CFFO SFWJTFE PS DSFBUFE BOFX CBTFE PO DBSFGVM
TUSBUJHSBQIJD PCTFSWBUJPO MJOLJOH POF GPSN UP BOPUIFS ĉFTF HFOFSB PS JO TPNF
DBTFT TNBMM HSPVQT PG HFOFSB DPOTUJUVUF QIZMFUJD PS BOBHFOFUJD MJOFBHFT BMPOH
XIJDI TQFDJFT BSF TFHNFOUT 	NPSF PS MFTT BSCJUSBSJMZ
 EFėOFE CZ NPSQIPMPHJDBM
UISFTIPMET 	,MJOH ǉǑǏǐ -B[BSVT ǊǈǈǍ

$PNQSFIFOTJWFMZ BOTXFSJOH UIF RVFTUJPO PG IPX UIF $FOP[PJD DIBOHF JO
SBEJPMBSJBO TJMJDJėDBUJPO PDDVSSFE JT B MBSHF QSPCMFN SFRVJSJOH TVCTUBOUJBM
UBYPOPNJD BOE QIZMPHFOFUJD XPSL TJNQMZ FTUBCMJTIJOH UIF QIZMPHFOFUJD
SFMBUJPOTIJQT BNPOH FOPVHI PG UIF UBYB UP NBLF BO BVUIPSJUBUJWF TUBUFNFOU BCPVU
UIF BTTFNCMBHF BT B XIPMF XJMM SFRVJSF MPOHUFSN DPMMBCPSBUJWF FĎPSU BDSPTT UIF
EJTDJQMJOF )PXFWFS XF DBO EFUFSNJOF XIFUIFS BOBHFOFUJD DIBOHF JO
TJMJDJėDBUJPO IBT PDDVSSFE BU BMM BOE UIVT XIFUIFS BOBHFOFUJD DIBOHFT DPVME
BDDPVOU GPS UIF NBDSPFWPMVUJPOBSZ QBĨFSO PCTFSWFE
0QFSBUJOH JO JTPMBUJPO FBDI PG UIF UXP NBKPS QSPDFTTFTãTFMFDUJPO XJUIJO
TQFDJFT PS TFMFDUJPO CFUXFFO TQFDJFTãQSFEJDUT EJĎFSFOU QBĨFSOT PG TJMJDJėDBUJPO
XJUIJO MJOFBHFT *G UIF BTTFNCMBHFMFWFM TJMJDJėDBUJPO USFOE JT UIF SFTVMU PG
NBDSPFWPMVUJPOBSZ QSPDFTTFT PQFSBUJOH BCPWF UIF TQFDJFT MFWFM BMPOF UIBU JT EVF
UP B NPEF PG FWPMVUJPO DPOTJTUFOU XJUI UIF TUSJDU NPEFM PG QVODUVBUFE FRVJMJCSJB
XF XPVME FYQFDU UP TFF OP BOBHFOFUJD TJMJDJėDBUJPO DIBOHFT XJUIJO SBEJPMBSJBO
MJOFBHFT *G PO UIF PUIFS IBOE UIF BTTFNCMBHFMFWFM USFOE SFTVMUFE GSPN TFMFDUJPO
GPS MFTTTJMJDJėFE NPSQIPMPHJFT PQFSBUJOH PO TQFDJFT EJSFDUMZ XF XPVME FYQFDU UP
TFF EJSFDUJPOBM DIBOHF DPNNPOMZ JG OPU VOJWFSTBMMZ XJUIJO BOBHFOFUJD MJOFBHFT
ǍǊǋ 8Ĺŀŀ%ĹňķŇĽĶĹĸ 3ĵĸĽŃŀĵŇĽĵł -ĽłĹĵĻĹň
0OMZ B SFMBUJWFMZ TNBMM QSPQPSUJPO PG UIF UPUBM LOPXO SBEJPMBSJBO TQFDJFT EJWFSTJUZ
	BSPVOE ǉǍǈǈǈ BDDPSEJOH UP 4V[VLJ BOE "JUB Ǌǈǉǉ
 IBT CFFO CJPTUSBUJHSBQIJDBMMZ
EFėOFE XJUIJO UIJT GSBNFXPSL PG BOBHFOFUJD PS QIZMFUJD MJOFBHFT PG UIFTF POMZ B
TNBMM OVNCFS QSPWFE UP CF PG VUJMJUZ UP UIF QSFTFOU TUVEZ
ǉǊǋ
#FDBVTF UIF BTTFNCMBHFMFWFM TJHOBM JT NPTU QSPOPVODFE JO MPX MBUJUVEFT
	-B[BSVT FU BM ǊǈǈǑ
 MJOFBHFT DPOėOFE UP IJHIFS MBUJUVEFT XFSF OPU DPOTJEFSFE
'VSUIFSNPSF TPNF SBEJPMBSJBO UFTU NPSQIPMPHJFT TJNQMZ EP OPU MFOE UIFNTFMWFT
UP NFBTVSJOH UIF EFHSFF PG TJMJDJėDBUJPOãGPS FYBNQMF JO UBYB DPOTJTUJOH NPTUMZ
PG TQJOFT MJLF%PSDBEPTQZSJT 	4BOėMJQQP FU BM ǉǑǐǍ
 JU JT EJđDVMU UP EFUFSNJOF B
DFMM WPMVNF PG XIJDI B QSPQPSUJPO PG UFTU TJMJDB DPVME CF RVBOUJėFE 4JNJMBSMZ
CFDBVTF UIF EFHSFF PG TJMJDJėDBUJPO JO TQPOHJPTF GBCSJD 	UISFFEJNFOTJPOBM
TQPOHFMJLF UFTU QPSPTJUZ
 JT OPU SFBEJMZ NFBTVSBCMF CZ USBOTNJĨFE MJHIU
NJDSPTDPQZ MBSHFMZ TQPOHJPTF UBYB MJLF -JUIPDZDMJB 	4BOėMJQQP FU BM ǉǑǐǍ
 XFSF
BMTP BWPJEFE -JOFBHFT TQBOOJOH TIPSU JOUFSWBMT PS JOUFSWBMT XIFSF OP DIBOHF JO
TJMJDJėDBUJPO JT TFFO BU UIF BTTFNCMBHF MFWFM 	FH 1IPSNPDZSUJT 'PSFNBO ǉǑǏǋ

XFSF TJNJMBSMZ OPU DIPTFO " GVSUIFS EJTRVBMJGZJOH GBDUPS GPS TPNF MJOFBHFT XBT
MPX BCVOEBODF GPS FYBNQMF NFNCFST PG UIF "SUPQIPSNJT MJOFBHF 	4BOėMJQQP
FU BM ǉǑǐǍ
 MBSHFMZ PDDVS BT TJOHMF TQFDJNFOT JG UIFZ BSF QSFTFOU BU BMM BOE UIFO
PěFO BT GSBHNFOUT QSFDMVEJOH UIF DPMMFDUJPO PG TJHOJėDBOU TBNQMF TJ[FT UISPVHI B
UJNF TFSJFT
*O B GFX DBTFT GPS FYBNQMF UIF DMVTUFS PG TQFDJFT SFMBUFE UP -PQIPDZSUJT
	4BOėMJQQP ǉǑǑǈ
 PS UIF 1UFSPDPSZUIJEBF 	4BOėMJQQP BOE 3JFEFM ǉǑǑǊ
 UIF
FWPMVUJPOBSZ SFMBUJPOTIJQT BNPOH XIPMF TFUT PG BOBHFOFUJD MJOFBHFT IBWF CFFO
USBDFE PVU CJPTUSBUJHSBQIJDBMMZ EPDVNFOUJOH UIF DMBEPHFOFUJD FWFOUT MJOLJOH
UIFN *O UIF DBTF PG UIF -PQIPDZSUJT DMBEF BMUIPVHI JUT MPOH SBOHF XPVME CF JEFBM
GPS UIF TUVEZ BU IBOE UIF MBSHF OVNCFS PG TQFDJFT JOWPMWFE QSPWFE UP CF CFZPOE
UIF TDPQF PG BO FYQMPSBUPSZ TUVEZ
"ěFS BQQMZJOH UIF ėMUFST PG UIF DSJUFSJB EFTDSJCFE BCPWF UISFF MJOFBHFT XIFSF
TFMFDUFE GPS XIJDI UIF BOBHFOFUJD TFRVFODF PG GPSNT IBT CFFO XFMMEFTDSJCFE BOE
CSPBEMZ BDDFQUFE JO UIF MJUFSBUVSF 4UJDIPDPSZT%JEZNPDZSUJT BOE $FOUSPCPUSZT
4ŉĽķļŃķŃŇŏň
$MBTTJėFE XJUIJO UIF OBTTFMBSJBO GBNJMZ ĉFPQFSJEBF 	GFBUVSJOH B TNBMM TQIFSJDBM
QPSFMFTT PS BMNPTU QPSFMFTT DFQIBMJT XJUI B SFEVDFE JOUFSOBM TQJDVMF 3JFEFM
ǉǊǌ
ǉǑǎǏ
 UIF HFOVT 4UJDIPDPSZT JT EFėOFE BT GPMMPXT
i$FOP[PJD 	QFSIBQT POMZ /FPHFOF
 NVMUJTFHNFOUFE UIFPQFSJET
JO XIJDI UIF ėSTU UISFF PS GPVS TFHNFOUT DPOTUJUVUF B DPOJDBM VQQFS
QPSUJPO PG UIF TIFMM BOE UIF TVCTFRVFOU TFHNFOUT 	OBSSPXFS UIBO UIF
HSFBUFTU XJEUI PG UIF DPOJDBM QPSUJPO
 DPOTUJUVUF B DZMJOESJDBM MPXFS
QPSUJPO "QJDBM IPSO TNBMM TJNQMFu 	4BOėMJQQP BOE 3JFEFM ǉǑǏǈ

ĉF 4UJDIPDPSZT MJOFBHF 	TFF 'JH ǍǊ
 BT DPOTJEFSFE JO UIJT TUVEZ DPOTJTUT PG
UISFF EFTDSJCFE TQFDJFT 4 EFMNPOUFOTJT 4 XPMđJ BOE 4 QFSFHSJOB ĉF BOBHFOFUJD
SFMBUJPOTIJQ PG UIF UXP NBKPS TQFDJFT 4 EFMNPOUFOTJT 	UIF BODFTUPS
 BOE
4 QFSFHSJOB 	UIF EFTDFOEBOU
 BT XFMM BT UIFJS QIZMPHFOFUJD DPOUFYU XJUIJO UIF
DMPTFE ĉFPQFSJET PG UIF $FOP[PJD BSF EFTDSJCFE JO 4BOėMJQQP BOE 3JFEFM
	ǉǑǏǈ
 4 EFMNPOUFOTJT JODMVEFT UIPTF GPSNT JO XIJDI UIF DPOJDBM QBSU PG UIF UFTU
DPOTJTUT PG UIF ėSTU UISFF TFHNFOUT JU SBOHFT GSPN UIF NJEEMF &BSMZ UP -BUF
.JPDFOF 	4BOėMJQQP FU BM ǉǑǐǍ
 4 QFSFHSJOB JODMVEFT UIPTF GPSNT JO XIJDI UIF
DPOJDBM QBSU PG UIF UFTU DPOTJTUT PG UIF ėSTU GPVS TFHNFOUT JUT QVCMJTIFE SBOHF JT
GSPN UIF &BSMZ UP UIF .JEEMF 1MJPDFOF 	4BOėMJQQP FU BM ǉǑǐǍ
 4 XPMđJ EJĎFST
GSPN 4 EFMNPOUFOTJTNBJOMZ JO IBWJOH B QSBDUJDBMMZ QPSFMFTT UIPSBY 	TJY PS GFXFS
QPSFT JO UIF WJTJCMF IBMG PG UIF TFHNFOU
 4BOėMJQQP FU BM 	ǉǑǐǍ
 DPOTJEFS
4 XPMđJ OPU UP CF B iHPPE ACJPMPHJDBM TQFDJFTu CVU SBUIFS B NPSQIPMPHJDBM WBSJBOU
PG 4 EFMNPOUFOTJT BMUIPVHI NPSQIPMPHJDBM EJĎFSFOUJBUJPO CFZPOE UIF UIPSBDJD
QPSFMFTTOFTT JT EFTDSJCFE BU UIF FOE PG JUT SBOHF CZ 3JFEFM BOE 4BOėMJQQP 	ǉǑǏǐ

3FGFSFODFT UP UBYPOPNZ BOE ėHVSFT GPS FBDI PG UIF TQFDJFT BSF HJWFO JO
4BOėMJQQP FU BM 	ǉǑǐǍ

%ĽĸŏŁŃķŏŇŉĽň
ĉF HFOVT%JEZNPDZSUJT JT DMBTTJėFE XJUIJO UIF TQVNFMMBSJBO GBNJMZ
$PDDPEJTDJEBF 	IBWJOH EJTDPJEBM PS FMMJQTPJEBM TIFMMT FODMPTJOH TJOHMF PS EPVCMF
NFEVMMBSZ TIFMMT 4BOėMJQQP BOE 3JFEFM ǉǑǐǈ
 BOE JT EFėOFE BT GPMMPXT
i&MMJQTPJEBM DPSUJDBM TIFMM FRVBUPSJBMMZ DPOTUSJDUFE JO BMM CVU UIF
FBSMJFTU GPSNTw&YUSBDPSUJDBM DBQT XIFO QSFTFOU OFWFS NPSF UIBO
ǉǊǍ
-PN\YL ! -PN\YL YLWYVK\JLK MYVT :HUÄSPWWV L[ HS   ZOV^PUN TVYWOVSVN` HUK YHUNL VM
[OL [OYLL ZWLJPLZ PU [OL :[PJOVJVY`Z SPULHNL
ǉǊǎ
UXP PS UISFF PO FBDI QPMF 0VUFS NFEVMMBSZ TIFMM DPNNPOMZ
MFOUJDVMBS *ODMVEFT% QSJTNBUJDB BOE% UFUSBUIBMBNVT <BOE> BMM UIF
NFNCFST PG UIF FWPMVUJPOBSZ MJOFBHF CFUXFFO UIPTF UXPwu
	4BOėMJQQP BOE 3JFEFM ǉǑǐǈ

ĉF QIZMPHFOFUJD SFMBUJPOTIJQT PG UIF MJOFBHF TIPXO JO 'JHVSF Ǎǋ XFSF
EFTDSJCFE CZ ,MJOH 	ǉǑǏǐ
 UIPVHI UIF HFOFSJD OBNFT XFSF TVCTFRVFOUMZ SFWJTFE
CZ 4BOėMJQQP BOE 3JFEFM 	ǉǑǐǈ
 ĉF MJOFBHF CFHJOT XJUI UIF HFOVT -JUIPDZDMJB JO
UIF &PDFOF CVU UIPTF TQFDJFT BSF OPU DPOTJEFSFE IFSF EVF UP UIF EJđDVMUJFT PG
NFBTVSJOH TJMJDJėDBUJPO JO TQPOHJPTF UFYUVSF EFTDSJCFE BCPWF ĉF MJOFBHF
DPOUJOVFT UISPVHI UIF%JEZNPDZSUJT TQFDJFT% QSJTNBUJDB % WJPMJOB
% NBNNJGFSB % MBUJDPOVT % BOUFQFOVMUJNB % QFOVMUJNB % BWJUB BOE
% UFUSBUIBMBNVT GSPN UIF MBUFTU 0MJHPDFOF UISPVHI UIF 2VBUFSOBSZ ĉJT MJOFBHF
JODMVEFT B DMBEPHFOFUJD FWFOU HJWJOH SJTF UP UIF%JBSUVT MJOFBHF IPXFWFS BHBJO
EVF UP UIF BCVOEBODF PG TQPOHJPTF UFYUVSF JO JUT UFTU NPSQIPMPHZ UIBU CSBODI
XBT OPU JODMVEFE JO UIJT TUVEZ 'VSUIFS SFGFSFODFT BOE EFUBJMFE EFTDSJQUJPOT GPS
FBDI PG UIF TQFDJFT DBO CF GPVOE JO 4BOėMJQQP FU BM 	ǉǑǐǍ

$ĹłŉŇŃĶŃŉŇŏň
ĉF HFOVT $FOUSPCPUSZT PG UIF OBTTFMBSJBO GBNJMZ $BOOPCPUSZJET XBT ėSTU EFėOFE
CZ 	1FUSVTIFWTLBZB ǉǑǎǍ
 GPS UIF TQFDJFT $ UIFSNPQIJMB ĉBU TQFDJFT XBT
TVCTFRVFOUMZ GPVOE UP CF UIF FYUBOU NFNCFS PG B MJOFBHF 	TFF 'JH Ǎǌ
 TUSFUDIJOH
CBDL UP UIF &BSMZ 0MJHPDFOF TQFDJFT $ HSBWJEB 	.PPSF ǉǑǏǉ
 WJB UIF
NJE0MJHPDFOF JOUFSNFEJBUF TQFDJFT $ QFUSVTIFWTLBZBF 	4BOėMJQQP BOE 3JFEFM
ǉǑǏǋ
 ĉPVHI XJEFMZ BDDFQUFE JO UIF MJUFSBUVSF UIJT MJOFBHF IBT SFDFJWFE MFTT
BĨFOUJPO UIBO UIF UXP EFTDSJCFE BCPWF 	% -B[BSVT QFST DPNN
 %FUBJMFE
EFTDSJQUJPOT PG UIF UISFF TQFDJFT BSF QSPWJEFE JO 4BOėMJQQP FU BM 	ǉǑǐǍ

ǉǊǏ






































































Fig. 4. Example of anagenetically evolving genus level lineages of radiolarians and species level subdivisions within 
them (selected numbered taxa illustrated matching numbered ranges). Also shown are ancestral species for the clade 
(Lithocyclia angusta) and transitional form. Modified from figures in SANFILIPPO & RIEDEL (1980) and SANFILIPPO et al. (1985). 
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ĉF *OUFHSBUFE 0DFBO %SJMMJOH 1SPHSBN 	*0%1
 UIF EFTDFOEBOU PG UIF %FFQ 4FB
BOE 0DFBO %SJMMJOH 1SPHSBNT 	%4%1 BOE 0%1
 NBJOUBJOT
.JDSPQBMFPOUPMPHJDBM 3FGFSFODF $FOUFST 	.3$T
 BSPVOE UIF XPSME ĉFTF
DFOUFST IPVTF DPMMFDUJPOT PG QSFQBSFE TMJEFT PG NJDSPGPTTJMT GSPN NBOZ PG UIF ESJMM
DPSFT SFDPWFSFE TJODF UIF JOJUJBUJPO PG PDFBO ESJMMJOH JO ǉǑǎǐ JODMVEJOH NBOZ
UIPVTBOET PG SBEJPMBSJBO TMJEFT " EBUBCBTF PG .3$ TBNQMFT Ǯ DPOUBJOT DVSBUPSJBM
JOGPSNBUJPO JODMVEJOH UIF EFQUI CFMPX TFBĚPPS GSPN XIJDI UIF TBNQMFT XFSF
UBLFO CVU OP EBUB PO TBNQMF BHF PS UBYPOPNJD DPNQPTJUJPO *O PSEFS UP ėOE
TBNQMFT MJLFMZ UP DPOUBJO TQFDJFT PG JOUFSFTU * TFBSDIFE UIF/FQUVOF EBUBCBTF
	-B[BSVT ǉǑǑǌ 4QFODFS$FSWBUP ǉǑǑǑ
ãB TFQBSBUF DPNQJMBUJPO PG UFOT PG
UIPVTBOET PG SFDPSET PG PDDVSSFODFT PG NJDSPGPTTJM TQFDJFT GSPN %4%1 BOE 0%1
QVCMJDBUJPOTãUP JEFOUJGZ CPSFIPMFT BOE EFQUI JOUFSWBMT GSPN XIJDI UIF TQFDJFT
PG JOUFSFTU IBWF CFFO SFQPSUFE * UIFO VTFE UIF .3$ EBUBCBTF UP MPDBUF QSFQBSFE
TMJEFT GSPN UIPTF CPSFIPMFT BOE EFQUI JOUFSWBMT
%VSJOH WJTJUT UP UXP.3$T BU UIF 4NJUITPOJBO *OTUJUVUJPO JO8BTIJOHUPO %$
BOE UIF .VTFVN GÛS /BUVSLVOEF JO #FSMJO * JOTQFDUFE IVOESFET PG SBEJPMBSJBO
TMJEFT TFMFDUFE JO UIJT XBZ UP EFUFSNJOF XIJDI DPOUBJOFE UIF TQFDJFT PG JOUFSFTU JO
Ǯ"DDFTTFE BU JPEQUBNVFEVDVSBUJPONSD.3$@EBUBCBTFUYU
ǉǋǈ
TVđDJFOU OVNCFST ĉJT XBT OFDFTTBSZ TJODF JU JT GBS GSPN HJWFO UIBU
SFQSFTFOUBUJWFT PG B SBEJPMBSJBO TQFDJFT XJMM CF QSFTFOU JO FWFSZ TBNQMF CFUXFFO
JUT ėSTU BOE MBTU BQQFBSBODF FWFO JG UIF TQFDJFT JT RVJUF BCVOEBOU XIFO QSFTFOU
UIF DPNQPTJUJPO PG BO BTTFNCMBHF DBO WBSZ RVJUF DPOTJEFSBCMZ GSPN POF TBNQMF
UP UIF OFYU JO B TUSBUJHSBQIJD TVDDFTTJPO " TJOHMF ESJMM TJUF 	%4%1ǍǏǋ
 ZJFMEFE
UJNF TFSJFT GPS CPUI UIF 4UJDIPDPSZT BOE%JEZNPDZSUJT MJOFBHFT 'PS UIF
$FOUSPCPUSZT MJOFBHF OP TJOHMF TJUF QSPWJEFE B DPOUJOVPVT SFDPSE BOE TP TBNQMFT
GSPN NVMUJQMF TJUFT XFSF VTFE UP MJNJU CJPHFPHSBQIJD CJBT TBNQMFT XFSF DIPTFO
GSPN UIF TBNF SFHJPO 	UIF USPQJDBM 1BDJėD

" NBQ TIPXJOH UIF MPDBUJPOT PG ESJMM TJUFT VTFE JO UIJT TUVEZ JT QSPWJEFE JO
'JHVSF ǍǍ
4ĵŁńŀĹ "ĻĹ %ĹŉĹŇŁĽłĵŉĽŃł
ĉF HFPMPHJDBM BHFT PG UIF TBNQMFT ESBXO XFSF FTUJNBUFE CZ CSBDLFUJOH FBDI
TBNQMF CFUXFFO UIF OFBSFTU TBNQMFT BCPWF BOE CFMPX JO UIF/FQUVOF EBUBCBTF
/FQUVOF BHFT BSF SFQPSUFE JO UFSNT PG UIF $FOP[PJD UJNFTDBMF PG #FSHHSFO FU BM
	ǉǑǑǍ
 UIF TBNF UJNFTDBMF JT VTFE IFSF * EJE OPU DPOTUSVDU OFX BHF NPEFMT GPS
UIF SFMFWBOU CPSFIPMFT CFDBVTF UIF TQBDJOH CFUXFFO UIF CSBDLFUJOH BHFT GSPN
/FQUVOF JT HFOFSBMMZ NVDI MFTT UIBO UIF TQBDJOH CFUXFFO UIF TBNQMFT ESBXO GPS
UIJT TUVEZ BOE CFDBVTF UIF QSFDJTF BHF PG FBDI TBNQMF JT OPU FYQFDUFE UP CFBS
TJHOJėDBOUMZ PO UIF PVUDPNFT PCTFSWFE /POFUIFMFTT JU JT XPSUI OPUJOH UIBU UIF
BHF NPEFMT VTFE JO EFSJWJOH TBNQMF BHFT BSF JO TPNF DBTFT OPU NBEF FYQMJDJU JO
UIF/FQUVOF EBUBCBTF *O UIFTF DBTFT JU BQQFBST UIBU UIFSF JT OP SFDPSE PG XIJDI
BHF NPEFM XBT VTFE OPS IPX JU XBT DPOTUSVDUFE 	% -B[BSVT QFST DPNN

ǍǋǊ .ĹŉļŃĸ Ńĺ %ĵŉĵ $ŃŀŀĹķŉĽŃł
" UPUBM PG ǎǏǑǈ NFBTVSFNFOUT PG ǌǌ NPSQIPMPHJDBM QBSBNFUFST 	MFOHUIT XJEUIT
UIJDLOFTTFT BOE QPSPTJUJFT PO WBSJPVT UFTU QBSUT
 XFSF NBEF VTJOH B USBOTNJĨFE
MJHIU NJDSPTDPQF XJUI BO BĨBDIFE EJHJUBM DBNFSB DPOOFDUFE UP B DPNQVUFS
SVOOJOH B DVTUPN TPěXBSF TFUVQ 	3BE%BUB
 GPS JNBHF BOBMZTJT BOE TUPSJOH
ǉǋǉ
NFBTVSFNFOUT ĉJT NFBTVSFNFOU TFUVQ BOE JUT TPěXBSF DPNQPOFOUT BSF
TVNNBSJ[FE EJBHSBNNBUJDBMMZ JO 'JH Ǎǎ ĉF NFBTVSFNFOUT PCUBJOFE JO UIJT
XBZ XFSF UIFO VTFE JO DPOKVODUJPO XJUI HFPNFUSJD NPEFMT PG UIF SFMFWBOU TQFDJFT
	DPOTJTUJOH PG DPNCJOBUJPOT PG DPOFT TQIFSFT DZMJOEFST
 UP DBMDVMBUF B
TJMJDJėDBUJPO QFSDFOUBHF GPS FBDI NFBTVSFE TQFDJNFO JF UIF WPMVNF PG TJMJDB BT B
QSPQPSUJPO PG UIF WPMVNF FODMPTJOH UIF UFTU
.ĽķŇŃňķŃńŏ
1SFQBSFE SBEJPMBSJBO TMJEFT XFSF JNBHFE PO B -FJU[ 0SUIPQMBO NJDSPTDPQF VOEFS
CSJHIUėFME JMMVNJOBUJPO VTJOH UIF GPMMPXJOH PCKFDUJWFT 0MZNQVT ĸńŀĵł ǌY ǈǉ
BOE ǉǈY ǈǊǍ -FJU[ ńŀ ĺŀŊŃŉĵŇ ǊǍY ǈǎ BOE ǌǈY ǈǏ BOE /JLPO ńļǋĸŀ ǎǈY ǈǏ
ŀŌĸ )JHI NBHOJėDBUJPO BOE IJHI OVNFSJDBM BQFSUVSF PCKFDUJWFT XFSF SFRVJSFE
JO PSEFS UP SFTPMWF UIF NTDBMF UFTU UIJDLOFTTFT )PXFWFS UIF QSFQBSBUJPO PG UIF
.3$ TMJEFT VTFE QSFDMVEFE UIF VTF PG DPOWFOUJPOBM PCKFDUJWFT #FDBVTF UIFTF
TMJEFT XFSF QSFQBSFE XJUI UBYPOPNJD XPSL JO NJOE GPS XIJDI IJHI NBHOJėDBUJPO
JT OPU VTVBMMZ SFRVJSFE NBOZ DPOUBJO TQFDJNFOT CFOFBUI B UIJDL _ǉ NN MBZFS PG
$BOBEB CBMTBN VOEFS UIF TUBOEBSE ǈǉǏ NN DPWFSTMJQ #SJOHJOH TVDI TQFDJNFOT
JOUP GPDVT SFRVJSFT B GSFF XPSLJOH EJTUBODF PG ǉ NN OFDFTTJUBUJOH UIF VTF PG B
MPOH XPSLJOH EJTUBODF PCKFDUJWF
%JHJUBM JNBHFT XFSF DBQUVSFE VTJOH B $BOPO ĹŃň 3FCFM ŉǉJ EJHJUBM DBNFSB
DPOOFDUFE UP UIF QIPUP QPSU PG UIF NJDSPTDPQF VTJOH B %JBHOPTUJD *OTUSVNFOUT
ńĵǉǋǍĵ BEBQUFS ĉF DBNFSB XBT DPOUSPMMFE WJB B ŊňĶ DPOOFDUJPO UISPVHI
$BOPOT ĹŃň 6UJMJUZ TPěXBSF SVOOJOH PO B .BD#PPL 1SP DPNQVUFS $VTUPN
TPěXBSF XSJĨFO VTJOH UIF 3 QSPHSBNNJOH MBOHVBHF 	3 %FWFMPQNFOU $PSF 5FBN
Ǌǈǉǉ
 EJTQMBZFE BO JMMVTUSBUFE MJTU PG UIF SFMFWBOU QBSBNFUFST UP CF NFBTVSFE GPS
UIF TQFDJFT BU IBOE 	TFF 'JH ǍǏ
 &BDI EJHJUBM JNBHF BDRVJSFE XBT PQFOFE JO UIF
JNBHF BOBMZTJT TPěXBSF *NBHF+ 	"CSÆNPĎ FU BM Ǌǈǈǌ
 .FBTVSFNFOUT PG UFTU
QBSBNFUFST 	MFOHUIT XJEUIT UIJDLOFTTFT BOE QPSPTJUJFT PO WBSJPVT UFTU QBSUT

XFSF NBEF JO *NBHF+ BOE BVUPNBUJDBMMZ SFDPSEFE UP B UFYU ėMF VTJOH DVTUPN
*NBHF+ NBDSPT ĉFTF NFBTVSFNFOUT XFSF UIFO BVUPNBUJDBMMZ SFBE JOUP UIF 3
ǉǋǊ
Radiolarian silicification: Measurement protocol & interface
EOS Utility ImageJ
R
RadData database interface script
SQLite
RadData.db database file
Digital image capture Measurement
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-PN\YL ! ;OL ZL[\W \ZLK MVY THRPUN Z[VYPUN HUK HUHS`aPUN TLHZ\YLTLU[Z 7YLWHYLK ZSPKLZ
HYL L_HTPULK \UKLY IYPNO[ÄLSK PSS\TPUH[PVU VU [OL TPJYVZJVWL HUK PTHNLZ HYL KPNP[PaLK ^P[O H
*HUVU KPNP[HS JHTLYH JVU[YVSSLK I` *HUVU»Z ,6: <[PSP[` ZVM[^HYL ZL[ [V H\[VTH[PJHSS` VWLU [OL
HJX\PYLK PTHNL PU 0THNL1 ^OLYL TLHZ\YLTLU[Z HYL THKL ( J\Z[VT THJYV PU 0THNL1 ZH]LZ
[OLZL TLHZ\YLTLU[Z [V H ÄSL MYVT ^OLYL [OL` HYL YLHK I` J\Z[VT ZVM[^HYL PU 3 HUK ZH]LK [V
H :83P[L KH[HIHZL ;OPZ KH[HIHZL JHU PU [\YU IL PU[LYYVNH[LK MYVT 3 MVY KH[H HUHS`ZPZ
ǉǋǋ
Stichocorys peregrina, wolffii, 
and delmontensis 
1 Length of horn
2 Width of horn
3 Width of cephalis
4  Width of abdomen
5  Width of base
6  Length from widest point of abdomen 
to collar stricture
7  Length from base to widest point of abdomen
8  Pore area on abdomen
9  Pore area on post-abdominal segments
10 Shell thickness on abdomen












-PN\YL ! ,_HTWSL VM H WYVTW[ ZJYLLU MYVT [OL PU[LYMHJL [V [OL 9HK+H[H KH[HIHZL >OLU
[OL \ZLY OHZ LUJV\U[LYLK H ZWLJPTLU [V IL TLHZ\YLK HUK PKLU[PÄLK P[ [H_VUVTPJHSS` [V [OL
WYVNYHT H ZJYLLU SPRL [OPZ VUL PZ KPZWSH`LK [V WYVTW[ [OL TLHZ\YLTLU[ VM [OL YLSL]HU[ TVY
WOVSVNPJHS MLH[\YLZ PU [OL JVYYLJ[ VYKLY
TPěXBSF BOE TUPSFE JO B EBUBCBTF ėMF VTJOH BO 3 JNQMFNFOUBUJPO PG UIF SFMBUJPOBM
EBUBCBTF NBOBHFNFOU TZTUFN 42-JUF
ĉF EFTJHO PG UIF 3 TPěXBSF BOE UIF NFBTVSFNFOU XPSLĚPX TVSSPVOEJOH JU JT
TVNNBSJ[FE TDIFNBUJDBMMZ JO 'JHVSF Ǎǐ ĉF TPVSDF DPEF GPS UIF DVTUPN TPěXBSF
BOE NBDSPT XSJĨFO GPS UIF QVSQPTFT PG UIJT TUVEZ JT QSPWJEFE JO "QQFOEJY (
"ĸŋĵłŉĵĻĹň Ńĺ 3ĹŀĵŉĽŃłĵŀ %ĵŉĵĶĵňĹň
1SJPS FYQFSJFODF JO DPMMFDUJOH SBEJPMBSJBO EBUBTFUT XJUI NBOZ UIPVTBOET PG
NFBTVSFNFOUT 	-B[BSVT FU BM ǊǈǈǑ
 IJHIMJHIUFE UXP NBKPS TIPSUDPNJOHT PG
VTJOH TQSFBETIFFUT 	TVDI BT .JDSPTPě &YDFM
 UP DPMMFDU BOE BOBMZ[F MBSHF EBUBTFUT
'JSTU BOBMZ[JOH EBUB GSPN TVDI MBSHF TQSFBETIFFUT JT DVNCFSTPNF SFRVJSJOH
MBCPSJPVT BOE SFQFUJUJWF UBTLT TVDI BT UIF NBOVBM TFMFDUJPO PG TQFDJNFOT UIBU
NBUDI DFSUBJO DSJUFSJB SFTVMUJOH JO MBSHF BOE DPNQMFY ėMFT XJUI NBOZ TIFFUT






Prompt for hole_id, slide_id 
and set values in R, write to 
RadData
New individual
Prompt for species name, 
validate against list, prompt for 
comment, write to RadData, 
get indiv_id and set in R
RadData.sqlite
Quit 
Run dbCloseConnection to 
ensure safe disconnect
Display appropriate 
model for species, with list and 
order of measurements to be made
1) Length of first segment
2) Width of first segment
3) Thickness of first segment
4) ...






















Switch back to R
Read measurements
Upon user prompt, read 
measurements from pipe file and 
treat in order prescribed by 
model, create entries in 
RadData measurements table
OUTSIDE  R IN  R
-PN\YL ! ;OPZ ZJOLTH[PJ JOHY[ ZOV^Z [OL KLZPNU VM [OL 3 ZVM[^HYL [V THRL HUK Z[VYL TLH
Z\YLTLU[Z PU [OL JVU[L_[ VM [OL TLHZ\YLTLU[ WYVJLZZ
ǉǋǍ
EBUB JT SFRVJSFEãTVDI BT TFQBSBUJOH EBUB CZ HFPHSBQIZ PS UBYPOPNZ 4FDPOE UIF
ėMFT DBO CFDPNF VOTUBCMF BOE DPSSVQUFE
ĉF VTF PG SFMBUJPOBM EBUBCBTFT UP TUPSF TVDI EBUB BMMFWJBUFT UIFTF QSPCMFNT CVU
BMTP DPOGFST B OVNCFS PG PUIFS BEWBOUBHFT *O B TQSFBETIFFU EBUB BSF IFME JO B
TJOHMF UBCMF XJUI FBDI SPX PěFO DPOTJTUJOH PG QJFDFT PG JOGPSNBUJPO EFTDSJCJOH
NBOZ EJĎFSFOU FOUJUJFT 'PS FYBNQMF FBDI SPX PG UIF TQSFBETIFFU DPOUBJOJOH UIF
SBEJPMBSJBO EBUB DPMMFDUFE GPS UIF -B[BSVT FU BM 	ǊǈǈǑ
 TUVEZ DPOUBJOT ėFMET XJUI
EBUB EFTDSJCJOH B CPSFIPMF 	UIF IPMF *%T MBUJUVEFT BOE MPOHJUVEFT
 B TMJEF
	TBNQMF EFQUI TBNQMF BHF
 BOE BO JOEJWJEVBM SBEJPMBSJBO 	UBYPOPNJD
DMBTTJėDBUJPO NFBTVSFNFOUT PG UFTU NPSQIPMPHZ
 *O B SFMBUJPOBM EBUBCBTF CZ
DPOUSBTU TFQBSBUF UBCMFT DPMMFDU JOGPSNBUJPO SFMBUFE UP POMZ POF FOUJUZ FBDI UIFTF
UBCMFT JO UVSO BSF MJOLFE CZ B TUSJDUMZ EFėOFE PSHBOJ[BUJPO UIBU SFĚFDUT UIF
VOEFSMZJOH TUSVDUVSF PG UIF EBUB 	B EFTJHO QSPDFTT UFSNFE iOPSNBMJ[BUJPOu
 ĉF
3BE%BUB EBUBCBTF DPOTUSVDUFE GPS UIJT TUVEZ DPOTJTUT PG TFQBSBUF UBCMFT
DPOUBJOJOH UIF EBUB EFTDSJCJOH CPSFIPMFT TMJEFT GSPN UIPTF IPMFT JOEJWJEVBM
TQFDJNFOT GSPN UIPTF TMJEFT BOE NFBTVSFNFOUT PO UIPTF JOEJWJEVBMT TFQBSBUFMZ
3FMBUJPOBM EBUBCBTFT UIVT SFTVMU JO NPSF FđDJFOU TNBMMFS BOENPSF TUBCMF ėMFT
#VU NPSF JNQPSUBOUMZ UIFZ BMMPX EBUB UP CF CSPVHIU JOUP OFX SFMBUJPOTIJQT
FBTJMZ FTQFDJBMMZ XIFO UIPTF SFMBUJPOTIJQT XFSF OPU BOUJDJQBUFE BU UIF UJNF UIF
EBUB XFSF DPMMFDUFE ĉJT JT BDIJFWFE CZ RVFSZJOH UIF EBUBCBTF VTJOH BMHFCSBJD
FYQSFTTJPOT CBTFE PO PQFSBUPST TJNJMBS UP UIPTF GBNJMJBS GSPN TFU UIFPSZ
	FH VOJPO JOUFSTFDU
 JOTUBOUBOFPVTMZ QSPEVDJOH OFX BSSBOHFNFOUT BOE
DPOKVODUJPOT PG UIF DIPTFO EBUB GSPN UIF TFQBSBUF UBCMFT
3ĵĸ%ĵŉĵ ĸĵŉĵĶĵňĹ
ĉF TDIFNB GPS UIF 3BE%BUB EBUBCBTF JF JUT PSHBOJ[BUJPOBM CMVFQSJOU JT TIPXO
JO 'JHVSF ǍǑ &BDI PG UIF GPVS CPYFT SFQSFTFOUT B UBCMF XIJDI DBO CF UIPVHIU PG
BT B TQSFBETIFFU XJUI SPXT BOE DPMVNOT UIF ėFMET PS DPMVNO OBNFT BSF TIPXO JO
FBDI CPY ĉF BSSPXT TIPX IPX UIF UBCMFT BSF MPHJDBMMZ MJOLFE CZ TIBSFE
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TLHZ\YLTLU[Z VM YHKPVSHYPHU [LZ[ TVYWOVSVN ` -VSSV^PUN [OL WYPUJPWSLZ VM YLSH[PVUHS KH[HIHZL
KLZPNU LHJO [HISL VM [OL KH[HIHZL NYV\WZ H[[YPI\[LZ VM H ZWLJPÄJ LU[P[ ` -VY L_HTWSL [OL
:SPKLZ [HISL JVU[HPUZ PUMVYTH[PVU HIV\[ [OL IVYLOVSL KLW[O MYVT ^OPJO [OL ZSPKL ^HZ VI[HPULK
HUK [OL WYLZLY]H[PVU VM [OL ZSPKL I\[ UV[ HIV\[ [OL SVUNP[\KL HUK SH[P[\KL·ZPUJL [OVZL HYL
H[[YPI\[LZ TVYL NLULYHSS` VM [OL IVYLOVSL
)PMF *% JEFOUJGZJOH UIF CPSFIPMF GSPN XIJDI UIF TBNQMF XBT UBLFO ĉJT MJOLT
FOUSJFT JO UIF 4MJEFT UBCMF UP UIF)PMFT UBCMF ĉJT EFTJHO JT TJNJMBS UP UIBU VTFE JO
UIF/FQUVOF EBUBCBTF 	-B[BSVT ǉǑǑǌ

ĉF TPVSDF DPEF GPS DSFBUJOH UIF 3BE%BUB EBUBCBTF JT QSPWJEFE JO
"QQFOEJY (ǉ
(ĹŃŁĹŉŇĽķ .ŃĸĹŀň Ńĺ 4ńĹķĽĹň
*O PSEFS UP DBMDVMBUF QFSDFOU TJMJDJėDBUJPO UIF NFBTVSFNFOUT PG UFTU NPSQIPMPHZ
XFSF VTFE BT JOQVUT UP NPEFMT PG UFTU NPSQIPMPHZ DPOTUSVDUFE GSPN
DPNCJOBUJPOT PG TJNQMF IPMMPX HFPNFUSJD WPMVNFT MJLF DPOFT TQIFSFT DZMJOEFST
BOE QPSUJPOT UIFSFPG 5FTU QPSPTJUZ XBT UBLFO JOUP BDDPVOU CZ NVMUJQMZJOH UIF
WPMVNFT PCUBJOFE CZ UIF DPNQMFNFOU PG UIF SFMFWBOU NFBTVSFE WBMVF PG TVSGBDF
QPSF BSFB 	SBOHJOH GSPN [FSP UP POF
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! ;OL NLVTL[YPJ TVKLS \ZLK [V JHSJ\SH[L ZPSPJPÄJH[PVU MYVT TVYWOVTL[YPJ TLHZ\YL
TLU[Z MVY [OL ZWLJPLZ :[PJOVJVY`Z KLSTVU[LUZPZ HUK :[PJOVJVY`Z WLYLNYPUH ( TLHZ\YLTLU[Z
THKL ZLL -PN  MVY L_WSHUH[PVU VM SHILSZ ) NLVTL[YPJ ZOHWLZ \ZLK PU JHSJ\SH[PVUZ ;OL
JVUL YLWYLZLU[PUN [OL HWPJHS OVYU PZ ZVSPK ^OPSL [OL YLTHPUPUN MVYTZ HYL OVSSV ^ [OLPY ZPSPJH
]VS\TLZ JHSJ\SH[LK I` Z\I[YHJ[PUN H ZPTPSHY ]VS\TL ZTHSSLY PU ZPaL I` [OL JVYYLZWVUKPUN TLH
Z\YLK [LZ[ [OPJRULZZ (KKP[PVUHSS ` [OL JVUL MY\Z[H YLWYLZLU[PUN [OL WVZ[JLWOHSPJ ZLNTLU[Z HYL
T\S[PWSPLK I` [OL MYHJ[PVU VM Z\YMHJL HYLH UV[ VJJ\WPLK I` WVYLZ [V JHSJ\SH[L [OLPY JVU[YPI\[PVU
[V [LZ[ ZPSPJH ]VS\TL :PSPJPÄJH[PVU WLYJLU[HNL PZ JHSJ\SH[LK HZ H WYVWVY[PVU VM [OL [V[HS ]VS\TL
PU [OPZ JHZL [OL Z\T VM [OL V\[LY ]VS\TLZ VM [OL JVUL ZWOLYL HUK [^V JVUL MY\Z[H
UIF 4UJDIPDPSZT MJOFBHFT JT TIPXO JO 'JHVSF Ǎǉǈ " UPUBM PG ǐ NPSQIPMPHJDBM
NPEFMT XFSF VTFE JO UIF SFTVMUT QSFTFOUFE CFMPX UIF TPVSDF DPEF GPS UIF TPěXBSF
XSJĨFO UP QFSGPSN UIFTF DBMDVMBUJPOT JT QSPWJEFE JO "QQFOEJY (ǌ
Ǎǋǋ .ŃĸĹŀ 'ĽŔĽłĻ
*U IBT MPOH CFFO BQQSFDJBUFE UIBU USFOET JO QBMFPOUPMPHJDBM UJNF TFSJFT DBO JO
QSJODJQMF SFTVMU GSPN VOEJSFDUFE TUPDIBTUJD QSPDFTTFT MJLF SBOEPN XBMLT 	FH
3BVQ BOE (PVME ǉǑǏǌ
 BT XFMM BT GSPN EJSFDUJPOBM TFMFDUJPO 'SPN UIF BSSBZ PG
ǉǋǐ
UFTUT UIBU IBWF CFFO EFWFMPQFE PWFS UIF ZFBST UP FWBMVBUF TVDI IZQPUIFTFT GPS
QBMFPOUPMPHJDBM UJNF TFSJFT EBUB * BQQMJFE UIF MJLFMJIPPECBTFE BQQSPBDI PG )VOU
	Ǌǈǈǎ
 UIBU QSPWJEFT B TUBUJTUJDBM DPNQBSJTPO PG DPNQFUJOH NPEFMT BT PQQPTFE
UP POF CBTFE PO UIF SFKFDUJPO PG OVMM IZQPUIFTFT
ĉF BOBMZTJT XBT DBSSJFE PVU VTJOH UIF QBMFP54 QBDLBHF 	)VOU ǊǈǉǊ
 GPS UIF 3
QSPHSBNNJOH FOWJSPONFOU ĉJT NFUIPE BOBMZ[FT TBNQMF NFBOT WBSJBODFT BOE
BHFT JO PSEFS UP DPNQVUF "LBJLF XFJHIUT GPS UISFF FYQMJDJU FWPMVUJPOBSZ NPEFMT
	NFBTVSFT PG UIF SFMBUJWF QMBVTJCJMJUZ PG NPEFMT HJWFO UIF EBUB BU IBOE
 ĉF UISFF
NPEFMT BSF BO VOCJBTFE SBOEPN XBML XIFSF UIF NFBO TUFQ TJ[F GSPN POF UJNF UP
UIF OFYU JT [FSP 	SFQSFTFOUJOH OPOEJSFDUJPOBM FWPMVUJPO JF #SPXOJBO NPUJPO
 B
HFOFSBMJ[FE SBOEPN XBML XIFSF UIF NFBO TUFQ TJ[F JT OPU [FSP 	SFQSFTFOUJOH
EJSFDUJPOBM FWPMVUJPO
 BOE FWPMVUJPO BSPVOE BO PQUJNBM QIFOPUZQF XIFSF UIF
TUFQ TJ[F BOE EJSFDUJPO BU FBDI UJNF TUFQ EFQFOET PO UIF BODFTUSBM TUBUF SFMBUJWF UP
UIBU PQUJNVN 	SFQSFTFOUJOH TUBTJT
 ĉF DPNQVUBUJPO PG UIF BEKVTUFE "LBJLF
*OGPSNBUJPO $SJUFSJPO 	"*$D
 BU UIF IFBSU PG UIJT BQQSPBDI UBLFT UIF DPNQMFYJUZ
PG UIF NPEFM JOUP BDDPVOU NPEFMT BSF FĎFDUJWFMZ QFOBMJ[FE GPS IBWJOH B HSFBUFS
OVNCFS PG QBSBNFUFST (,)
Ǎǌ 3ĹňŊŀŉň
Ǎǌǉ 4ĵŁńŀĹ 4ĽŐĹ
*O PSEFS UP EFUFSNJOF UIF TBNQMF TJ[F SFRVJSFE UP BEFRVBUFMZ DIBSBDUFSJ[F UIF
QFSDFOU TJMJDJėDBUJPO PG B QBSUJDVMBS MJOFBHF JO B QBSUJDVMBS TMJEF B SFMBUJWFMZ MBSHF
OVNCFS PG TQFDJNFOT 	ǉǈǈ
 PG B TJOHMF MJOFBHF 	4UJDIPDPSZT
XFSF NFBTVSFE PO
POF TMJEF 5P PCUBJO BO FTUJNBUF PG UIF QSFDJTJPO JO BWFSBHF TJMJDJėDBUJPO WBMVFT BU
EJĎFSFOU TBNQMF TJ[FT UIF DBMDVMBUFE TJMJDJėDBUJPO QFSDFOUBHFT XFSF SBOEPNMZ
SFPSEFSFE Ǎǈǈ UJNFT BOE UIF BWFSBHF DBMDVMBUFE BU FBDI TBNQMF TJ[F GSPN ǉ UP ǉǈǈ
	TFF 'JH Ǎǉǉ

ĉF SFTVMUJOH EJTUSJCVUJPO PG BWFSBHF WBMVFT OBSSPXT SBQJEMZ VQ UP B TBNQMF TJ[F
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JOVJVY`Z SPULHNL :[PJOVJVY`Z WLYLNYPUH PU ZSPKL +:+7 ;OL  ZWLJPTLUZ
PUKP]PK\HS YHKPVSHYPHUZ TLHZ\YLK VU [OPZ ZSPKL ^LYL YHUKVTS` VYKLYLK HUK TLHU ]HS\LZ JHSJ\
SH[LK MVY PUJYLHZPUN U\TILYZ VM ZWLJPTLUZ PUJS\KLK ;OPZ WYVJLZZ ^HZ YLWLH[LK  [PTLZ [V
VI[HPU HU LU]LSVWL YV\NOS` ZOV^PUN [OL ºWYLJPZPVU» VM HU H]LYHNL ]HS\L H[ H NP]LU ZHTWSL ZPaL
YLSH[P]L [V [OL H]LYHNL H[ H ZHTWSL ZPaL VM  ;OL YL[\YUZ PU WYLJPZPVU MYVT HKKPUN HKKP[PVUHS
ZWLJPTLUZ KPTPUPZO IL`VUK  PUKP]PK\HSZ" [O\Z H [HYNL[ ZHTWSL ZPaL VM  ZWLJPTLUZ WLY
ZSPKL ^HZ JOVZLU
GVSUIFS TBNQMF TJ[F JODSFBTFT " UBSHFU TBNQMF TJ[F PG ǊǍ TQFDJNFOT XBT DIPTFO
UIPVHI JU JT OPUFE UIBU OPU FWFSZ TMJEF FYBNJOFE DPOUBJOFE ǊǍ PS NPSF TQFDJNFOT
PG FBDI MJOFBHF PG JOUFSFTU $FOUSPCPUSZT TQFDJFT BSF SFMBUJWFMZ SBSF BOE OP TMJEF
FYBNJOFE SFBDIFE UIJT UISFTIPME
ǍǌǊ 4ĹķŊŀĵŇ $ļĵłĻĹň Ľł 4ĽŀĽķĽĺĽķĵŉĽŃł Ľł 3ĵĸĽŃŀĵŇĽĵł -ĽłĹĵĻĹň
4ŉĽķļŃķŃŇŏň
)JTUPHSBNT TIPXJOH UIF EJTUSJCVUJPOT GPS UIF EFHSFF PG TJMJDJėDBUJPO PG UIF UXP
TQFDJFT JO UIJT MJOFBHF 4 EFMNPOUFOTJT 	UIF BODFTUPS
 BOE 4 QFSFHSJOB 	UIF
ǉǌǈ
EFTDFOEBOU
 BT XFMM BT UIF NPSQIPMPHJDBM WBSJBOU PG UIF BODFTUPS 4 XPMđJ BSF
TIPXO JO 'JHVSF ǍǉǊ ĉF EJTUSJCVUJPOT BSF DMFBSMZ EJĎFSFOU XJUI UIF EFTDFOEBOU
TQFDJFT DFOUFSFE PO B MPXFS QFSDFOU TJMJDJėDBUJPO 	NFBO WBMVF ǋǎǊƻ
 UIBO UIF
BODFTUPS 	NFBO WBMVF ǎǋǏƻ
 *OEFFE B UXPTBNQMF 5UFTU TVHHFTUT B SFKFDUJPO PG
B OVMM IZQPUIFTJT PG FRVBM NFBOT XJUI B QWBMVF PG< Ş.Ş× ŝŜ−ŝŢ ĉFTF SFTVMUT
TVHHFTU UIBU UIF BWFSBHF EFHSFF PG TJMJDJėDBUJPO EFDSFBTFE PWFS UIF FWPMVUJPO GSPN
UIF BODFTUSBM UP UIF EFTDFOEBOU TQFDJFT 4 XPMđJ IPXFWFS DMFBSMZ IBT B IJHIFS
EFHSFF PG TJMJDJėDBUJPO UIBO FJUIFS PG UIF NBJO TQFDJFT
" EJĎFSFOU WJFX PG UIF TBNF EBUB JT QSFTFOUFE JO 'JHVSF Ǎǉǋ XIJDI TIPXT UIF
SFTVMUT QMPĨFE UISPVHI UJNF XJUI BWFSBHF WBMVFT DBMDVMBUFE GPS FBDI TMJEF ĉF
TBNF HFOFSBM QBĨFSO PG B OFU EFDMJOF UISPVHI UJNF JT TFFO XJUI B TMJHIU FBSMZ UP
NJE.JPDFOF SJTF GSPN BSPVOE ǎmǑƻ XIFSF 4 XPMđJ JT QSFTFOU CFGPSF B TUFBEZ
EFDMJOF UISPVHI UIF TFDPOE IBMG PG UIF .JPDFOF UP 1MJPDFOF WBMVFT BSPVOE ǋƻ
ĉF TFDVMBS EFDMJOF JO NFBO TJMJDJėDBUJPO WBMVFT JO UIF TFDPOE IBMG PG UIJT UJNF
TFSJFT JT BDDPNQBOJFE CZ B EFDSFBTF JO UIF NBYJNVN BOE NJOJNVN WBMVFT
;HISL ! 9LZ\S[Z VM (RHPRL 0UMVYTH[PVU *YP[LYPVU (0* HUHS`ZPZ \ZPUN ZVM[^HYL I` /\U[ 
JVTWHYPUN [OL YLSH[P]L NVVKULZZ VM Ä[ MVY [OYLL L]VS\[PVUHY` TVKLSZ [V [OL ZPSPJPÄJH[PVU MVY :[P
JOVJVY`Z ZPSPJPÄJH[PVU -PN  4VKLSZ HYL NLULYHSPaLK YHUKVT ^HSR PL KPYLJ[PVUHS JOHUNL
.9> \UIPHZLK YHUKVT ^HSR PL UVUKPYLJ[PVUHS JOHUNL <9> HUK Z[HZPZ 9LZ\S[Z ZOV^U
HYL [OL SVNSPRLSPOVVK OPNOLY PZ WYLMLYYLK U\TILY VM TVKLS WHYHTL[LYZ , (0*J H ZTHSS
ZHTWSLJVYYLJ[LK ]LYZPVU VM (0*" SV^LY PZ WYLMLYYLK HUK (RHPRL ^LPNO[ OPNOLY PZ WYLMLYYLK
4VKLSZ ^P[O NYLH[LY [OHU TPUPTHS Z\WWVY[ > Ŝ.Ŝš ZOV^U PU IVSK
MPH- , "*$D "LBJLF XFJHIU
(38 mǊǉǊǌ Ǌ ǌǏǐǊ ǈǊǊ
638 Ǌǉǌǎ ǉ ǌǍǋǉ ǈǏǐ
4UBTJT ǊǍǑǉ Ǌ ǍǏǉǍ ǈǈǈ
ĉF SFTVMUT PG UIF NPEFM TFMFDUJPO BOBMZTJT TIPXO JO 5BCMF Ǎǉ TVHHFTU UIBU UIF
OPOEJSFDUJPOBM FWPMVUJPO NPEFM 	VOCJBTFE SBOEPN XBML
 JT UIF CFTU PG UIF UISFF
NPEFMT HJWFO UIF PCTFSWFE EBUB ĉF SFTVMUT BMTP BĎPSE TPNF TVQQPSU GPS UIF
EJSFDUJPOBM FWPMVUJPO NPEFM CVU OP TVQQPSU GPS UIF TUBTJT NPEFM
* OPUF UIBU UIF USFOE PCTFSWFE DPVME CF FYQMBJOFE CZ UXP TFQBSBUF FQJTPEFT PG
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H KPZ[YPI\[PVU VM ZPSPJPÄJH[PVU ]HS\LZ [OH[ PZ ZOPM[LK [V^HYK SV^LY ]HS\LZ [OHU [OL HUJLZ[VY" [OL


































-PN\YL ! +LNYLL VM ZPSPJPÄJH[PVU PU  VM [LZ[ ]VS\TL [OYV\NO [PTL MVY [OL :[PJOVJVY`Z
SPULHNL PU [OL LX\H[VYPHS 7HJPÄJ ;YHUZS\JLU[ NYL` WVPU[Z YLWYLZLU[ ]HS\LZ MVY PUKP]PK\HS ZWLJP
TLUZ" ZVSPK ISHJR WVPU[Z YLWYLZLU[ ZHTWSL H]LYHNLZ 7SV[ Z`TIVS PUKPJH[LZ +:+7 KYPSS ZP[L ZLL
PUZL[ THW )HYZ HIV]L WSV[ PUKPJH[L [LTWVYHS YHUNL VM ZWLJPLZ PU [OL SPULHNL HZ LUJV\U[LYLK
PU [OPZ Z[\K `
ǉǌǋ
GBMM ĉF HFOFSBMJ[FE TUBUJTUJDBM UFDIOJRVF UP FYUFOE NPEFM ėĨJOH UP BMMPX GPS
TIJěJOH FWPMVUJPOBSZ EZOBNJDT 	JF JODMVEJOH NVMUJQMF TFHNFOUT XJUI EJĎFSFOU
NPEFMT GPS FBDI
 IBT CFFO EFWFMPQFE 	)VOU Ǌǈǈǐ
 * EP OPU BQQMZ UIJT BQQSPBDI
IFSF IPXFWFS TJODF TFHNFOUT TIPSUFS UIBO BCPVU ėWF TBNQMFT DBO QSPEVDF
TQVSJPVT SFTVMUT 	)VOU Ǌǈǈǐ Q ǋǎǌ

%ĽĸŏŁŃķŏŇŉĽň
'JHVSF Ǎǉǌ TIPXT IJTUPHSBNT PG UIF EFHSFF PG TJMJDJėDBUJPO GPS TFWFO TQFDJFT JO
UIF%JEZNPDZSUJT MJOFBHF BSSBOHFE JO TUSBUJHSBQIJD PSEFS &YBNJOJOH ėSTU UIF
CFHJOOJOH BOE FOEQPJOUT PG UIJT BOBHFOFUJD MJOFBHF XF TFF B ėSTUPSEFS TJNJMBSJUZ
UP UIF SFTVMUT GPS 4UJDIPDPSZT UIF ZPVOHFTU TQFDJFT JO UIF MJOFBHF%JEZNPDZSUJT
UFUSBUIBMBNVT JT MFTT TJMJDJėFE 	NFBO WBMVF ǊǉǏƻ
 UIBO UIF PMEFTU TQFDJFT
%JEZNPDZSUJT QSJTNBUJDB 	NFBO WBMVF ǐǐǌƻ
 ĉJT EJĎFSFODF JO NFBOT JT BMTP
IJHIMZ TJHOJėDBOU JO B 5UFTU DPNQBSJOH UIF WBMVFT JO UIPTF UXP TQFDJFT 	B QWBMVF
PG ş.ş× ŝŜ−ŝŜ

.VDI BT GPS 4UJDIPDPSZT FYBNJOJOH UIF TJMJDJėDBUJPO EJTUSJCVUJPOT PG UIF
JOUFSWFOJOH TQFDJFT BMPOH UIF MJOFBHF SFWFBMT B NPSF DPNQMFY QBĨFSO ĉFSF JT B
DMFBS TIJě JO UIF EJTUSJCVUJPOT UP QSPHSFTTJWFMZ NPSF IFBWJMZ TJMJDJėFE WBMVFT VOUJM
%JEZNPDZSUJT MBUJDPOVT XIFSF UIF USFOE SFWFSTFT
'JHVSF ǍǉǍ TIPXT UIF TBNF EBUB PO UIF EFHSFF PG TJMJDJėDBUJPO JO UIF
%JEZNPDZSUJT MJOFBHF QMPĨFE UISPVHI HFPMPHJD UJNF .FBO TJMJDJėDBUJPO WBMVFT
CFHJO JO UIF FBSMZ .JPDFOF BU BSPVOE ǉǈƻ ESPQ TMJHIUMZ UP BSPVOE Ǐƻ BOE UIFO
DMJNC UP B QFBL DMPTF UP ǉǍƻ BU BSPVOE ǉǈ .B BěFS XIJDI UIFZ GBMM TIBSQMZ UP FOE
JO UIF 1MJPDFOF BU BSPVOE Ǌƻ
"MUIPVHI UIF USBKFDUPSJFT PG CPUI 4UJDIPDPSZT BOE%JEZNPDZSUJT GFBUVSF B SJTF
BOE TVCTFRVFOU EFDMJOF JO UIF ZPVOHFS QBSU PG UIF UJNF TFSJFT UIF POTFU PG UIBU
EFDMJOF JT OPU TZODISPOPVT XIJMF UIF GBMM JO TJMJDJėDBUJPO CFHJOT BU BSPVOE ǉǍ .B
JO 4UJDIPDPSZT JU EPFT OPU CFHJO VOUJM BSPVOE ǉǈ .B JO%JEZNPDZSUJT
"MUIPVHI UIF CFHJOOJOH BOE FOEQPJOUT PG UIJT UJNF TFSJFT IBWF BWFSBHFT UIBU
BSF TJHOJėDBOUMZ EJĎFSFOU JU JT EJđDVMU UP TFF B TUSPOH PWFSBMM USFOE CZ WJTVBM
ǉǌǌ
-PN\YL  MVSSV^PUN WHNL! /PZ[VNYHTZ VM [OL KLNYLL VM ZPSPJPÄJH[PVU PU  VM [LZ[ ]VS\TL
MVY ZL]LU ZWLJPLZ PU [OL +PK`TVJ`Y[PZ SPULHNL PU [OL LX\H[VYPHS 7HJPÄJ" HYYHUNLK PU Z[YH[PNYHWOPJ
VYKLY `V\UNLZ[ ZWLJPLZ VU [VW ;OL KPZ[YPI\[PVU VM ZPSPJPÄJH[PVU ]HS\LZ HWWLHYZ [V ZOPM[ [V^HYK
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SPULHNL PU [OL LX\H[VYPHS 7HJPÄJ ;YHUZS\JLU[ NYL` WVPU[Z YLWYLZLU[ ZPSPJPÄJH[PVU WLYJLU[HNL
]HS\LZ MVY PUKP]PK\HS ZWLJPTLUZ" ZVSPK ISHJR WVPU[Z YLWYLZLU[ ZHTWSL H]LYHNLZ 7SV[ Z`TIVS
PUKPJH[LZ +:+7 KYPSS ZP[L ZLL PUZL[ THW )HYZ HIV]L WSV[ PUKPJH[L [LTWVYHS YHUNL VM ZWLJPLZ PU
[OL SPULHNL HZ LUJV\U[LYLK PU [OPZ Z[\K `
ǉǌǏ
JOTQFDUJPO PG UIJT QMPUãJO QBSUJDVMBS JG UIF UXP 1MJPDFOF EBUB QPJOUT BSF
EJTSFHBSEFE ĉJT NBLFT B NPEFM BOBMZTJT BT DBSSJFE PVU GPS 4UJDIPDPSZT BCPWF
QJĨJOH BHBJOTU POF BOPUIFS NPEFMT GPS EJSFDUFE FWPMVUJPO SBOEPN XBML BOE
TUBTJT BMM UIF NPSF QFSUJOFOU
*O TQJUF PG TIPXJOH B RVBMJUBUJWFMZ EJĎFSFOU TFDVMBS USBKFDUPSZ UP UIBU PG UIF
4UJDIPDPSZT MJOFBHF UIF NPEFM TFMFDUJPO SFTVMUT GPS UIF%JEZNPDZSUJT MJOFBHF 	5BCMF
ǍǊ
 BSF WFSZ TJNJMBS ĉFSF JT OP TVQQPSU GPS UIF TUBTJT NPEFM TPNF MJNJUFE
TVQQPSU GPS UIF EJSFDUJPOBM FWPMVUJPO NPEFM CVU UIF CVML PG UIF FWJEFODF BQQFBST
UP TVQQPSU UIF VOCJBTFE SBOEPN XBML NPEFM .VDI BT GPS 4UJDIPDPSZT JU JT
QPTTJCMF UIBU UIF%JEZNPDZSUJT MJOFBHF JT CFTU EFTDSJCFE CZ UXP NPEFM TFHNFOUT
XJUI EJĎFSJOH FWPMVUJPOBSZ EZOBNJDT $SVDJBMMZ IPXFWFS UIF BQQBSFOU TIJě
QPJOU PDDVST BU B EJĎFSFOU UJNF JO UIF UXP MJOFBHFT 	BSPVOE ǉǍ .B JO 4UJDIPDPSZT
BOE ǉǈ .B%JEZNPDZSUJT

;HISL 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JOHUNL .9> \UIPHZLK YHUKVT ^HSR PL UVUKPYLJ[PVUHS JOHUNL <9> HUK Z[HZPZ 9LZ\S[Z
ZOV^U HYL [OL SVNSPRLSPOVVK OPNOLY PZ WYLMLYYLK U\TILY VM TVKLS WHYHTL[LYZ , (0*J H
ZTHSSZHTWSLJVYYLJ[LK ]LYZPVU VM (0*" SV^LY PZ WYLMLYYLK HUK (RHPRL ^LPNO[ OPNOLY PZ WYL
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MPH- , "*$D "LBJLF XFJHIU
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638 Ǌǐǌǎ ǉ ǍǑǋǊ ǈǏǏ
4UBTJT ǋǋǌǋ Ǌ ǏǊǊǈ ǈǈǈ
$ĹłŉŇŃĶŃŉŇŏň
'JHVSF Ǎǉǎ TIPXT IJTUPHSBNT PG UIF EFHSFF PG TJMJDJėDBUJPO GPS UIF UISFF TQFDJFT
JO UIF $FOUSPCPUSZT MJOFBHF BHBJO JO TUSBUJHSBQIJD PSEFS ĉF EJTUSJCVUJPOT EP OPU
BQQFBS EJTUJODU GSPN POF BOPUIFS JOEFFE B 5UFTU PO UIF NFBO TJMJDJėDBUJPO
QFSDFOUBHFT PG $ HSBWJEB 	ǐǌǋƻ
 BOE $ UIFSNPQIJMB 	ǉǉǈǐƻ
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PU [OL *LU[YVIV[Y`Z SPULHNL PU [OL LX\H[VYPHS 7HJPÄJ" HYYHUNLK PU Z[YH[PNYHWOPJ VYKLY `V\UNLZ[
ZWLJPLZ VU [VW ;OL KPZ[YPI\[PVU VM ZPSPJPÄJH[PVU ]HS\LZ KV UV[ HWWLHY [V IL KPMMLYLU[ HTVUN
ZWLJPLZ PU [OPZ SPULHNL
ǉǌǑ
1MPĨFE UISPVHI UJNF 	'JH ǍǉǏ
 UIF EBUB UFMM NVDI UIF TBNF TUPSZ UIFSF JT OP
EJTDFSOJCMF TFDVMBS USFOE JO TJMJDJėDBUJPO OPS NVDI WBSJBUJPO JO UIF UJNF TFSJFT
ĉF TUBUJPOBSZ QJDUVSF TVHHFTUFE CZ UIFTF SFTVMUT JT DPOėSNFE CZ UIF NPEFM
TFMFDUJPO BOBMZTJT 	5BCMF Ǎǋ
 XIJDI ėOET NPTU TVQQPSU GPS UIF NPEFM EFTDSJCJOH
TUBTJT
;HISL 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.9> \UIPHZLK YHUKVT ^HSR PL UVUKPYLJ[PVUHS JOHUNL <9> HUK Z[HZPZ 9LZ\S[Z ZOV^U
HYL [OL SVNSPRLSPOVVK OPNOLY PZ WYLMLYYLK U\TILY VM TVKLS WHYHTL[LYZ , (0*J H ZTHSS
ZHTWSLJVYYLJ[LK ]LYZPVU VM (0*" SV^LY PZ WYLMLYYLK HUK (RHPRL ^LPNO[ OPNOLY PZ WYLMLYYLK
4VKLSZ ^P[O NYLH[LY [OHU TPUPTHS Z\WWVY[ > Ŝ.Ŝš ZOV^U PU IVSK
MPH- , "*$D "LBJLF XFJHIU
(38 ǉǐǈǋ Ǌ ǌǌǈǍ ǈǈǊ
638 ǉǐǈǋ ǉ ǋǑǈǎ ǈǊǋ
4UBTJT ǉǌǋǏ Ǌ ǋǎǏǌ ǈǏǍ
4ŊŁŁĵŇŏ Ńĺ -ĽłĹĵĻĹ 3ĹňŊŀŉň
*O TVNNBSZ UIF UISFF MJOFBHFT TUVEJFE TIPX EJTQBSBUF SFTVMUT *O UXP MJOFBHFT
	4UJDIPDPSZT BOE%JEZNPDZSUJT
 UIFSF JT B EJTDFSOJCMF OFU TIJě JO TJMJDJėDBUJPO
UPXBSE MJHIUFS WBMVFT BDSPTT UIF UJNF TFSJFT XIJMF UIF UIJSE 	$FOUSPCPUSZT
 TIPXT
OP OFU DIBOHF ĉF TFDVMBS QBĨFSO JT EJTUJODU JO FBDI TIPXJOH B EFDMJOF GPMMPXJOH
B TMJHIU SJTF JO 4UJDIPDPSZT B SJTF GPMMPXFE CZ B TJNJMBS EFDMJOF JO%JEZNPDZSUJT 	CVU
XJUI B EJĎFSFOU UJNJOH PG JUT POTFU
 BOE B TUBUJPOBSZ QBĨFSO JO $FOUSPCPUSZT
8IFO UIF SFMBUJWF WJBCJMJUZ PG UISFF NBUIFNBUJDBM NPEFMT PG FWPMVUJPOBSZ NPEFT
JT BTTFTTFE VTJOH "LBJLF XFJHIUT UIF SBOEPN XBML NPEFM IBT UIF IJHIFTU MFWFM PG
TVQQPSU JO UXP PG UIF MJOFBHFT 	4UJDIPDPSZT BOE%JEZNPDZSUJT
 XIJMF UIF NPEFM
EFTDSJCJOH TUBTJT JT CFTU TVQQPSUFE JO $FOUSPCPUSZT %JSFDUJPOBM FWPMVUJPO JT UIVT
OPU TUSPOHMZ TVQQPSUFE JO BOZ PG UIF UISFF MJOFBHFT
'JHVSF Ǎǉǐ TIPXT UIF BWFSBHF TJMJDJėDBUJPO GPS FBDI MJOFBHF UISPVHI UJNF
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-PN\YL  ! ;LZ[ [OPJRULZZ WSV[[LK HNHPUZ[ WVYVZP[` MVY HSS WHPYZ VM TLHZ\YLTLU[Z THKL PU
JS\KPUN WHPYZ VM TLHZ\YLTLU[Z VU KPMMLYLU[ WHY[Z VM [OL ZHTL ZWLJPTLU LN VU [OL [OVYH_ HUK
HIKVTLU ;OLYL PZ UV HWWHYLU[ YLSH[PVUZOPW IL[^LLU [LZ[ [OPJRULZZ HUK WVYVZP[ ` WLYOHWZ
Z\NNLZ[PUN [OH[ [OL TLJOHUPJHS Z[YLUN[O VM [OL YHKPVSHYPHU MY\Z[\SL PZ SLZZ PTWVY[HU[ [OHU [OH[ VM
[OL KPH[VTZ
ǊǈǈǑ
 ĉF SFTVMUT GPS 4UJDIPDPSZT USBDL UIF XIPMFBTTFNCMBHF SFTVMUT DMPTFMZ CPUI
JO USBKFDUPSZ BOE BCTPMVUF WBMVF ĉF $FOUSPCPUSZT USFOE PO UIF PUIFS IBOE
TIPXT NPSF WBSJBCJMJUZ BOE OP EJTDFSOJCMF SFMBUJPOTIJQ UP UIF XIPMFBTTFNCMBHF
SFTVMUT ĉF SFTVMUT GPS%JEZNPDZSUJT BSF RVJUF EJĎFSFOU GSPN UIF
XIPMFBTTFNCMBHF SFTVMUT 8IJMF TJMJDJėDBUJPO WBMVFT BSF DPNQBSBCMF UP UIF XIPMF
BTTFNCMBHF BU UIF PVUTFU PG UIF UJNF TFSJFT UIFZ TIPX B SJTF UP B MBUF.JPDFOF
QFBL XIJMF UIF XIPMFBTTFNCMBHF WBMVFT EFDMJOF
Ǎǌǋ 3ĹŀĵŉĽŃłňļĽń #ĹŉŌĹĹł 5Ĺňŉ 5ļĽķĿłĹňň ĵłĸ 1ŃŇŃňĽŉŏ
*O B TFNJRVBOUJUBUJWF 4&. TVSWFZ PG .FTP[PJD BOE $FO[PJD EJBUPNT 'JOLFM BOE
,PUSD 	Ǌǈǉǈ
 GPVOE B SFMBUJPOTIJQ CFUXFFO GSVTUVMF QPSPTJUZ BOE UIJDLOFTT JO
XIJDI UIJOOFS GSVTUVMFT XFSF TVHHFTUFE UP CF MFTT QPSPVT *O PSEFS UP JOWFTUJHBUF
ǉǍǋ
XIFUIFS B TJNJMBS SFMBUJPOTIJQ NBZ FYJTU JO $FOP[PJD 3BEJPMBSJB UFTU UIJDLOFTT
XBT QMPĨFE BHBJOTU QPSF BSFB GSPN UIF EBUB TFU DPMMFDUFE IFSF /P DPSSFMBUJPO XBT
GPVOE CFUXFFO UIF UXP 	TFF 'JH ǍǉǑ

ǍǍ %ĽňķŊňňĽŃł
ĉF UISFF MJOFBHFT JOWFTUJHBUFE EP OPU WBSZ JO VOJTPO CVU TIPX EJTUJODU
USBKFDUPSJFT UISPVHI UJNF 	'JH Ǎǉǐ
 ĉJT PCTFSWBUJPO JT BU PEET XJUI UIF
DPPSEJOBUFE USBKFDUPSJFT XF NJHIU FYQFDU UP TFF JG UIFSF XBT BO PWFSSJEJOH
TFMFDUJWF GPSDF BDUJOH BU UIF TQFDJFT MFWFM VQPO BMM SBEJPMBSJBOT 5P B ėSTU PSEFS UIF
SFTVMUT EP OPU TVQQPSU QFSWBTJWF TQFDJFTMFWFM BOBHFOFTJT BT B DBVTF GPS UIF
NBDSPFWPMVUJPOBSZ QBĨFSO PCTFSWFE
ĉF MJOFBHFT JOWFTUJHBUFE BSF UBYPOPNJDBMMZ EJTUBOU XIJDI NBZ FYQMBJO UIFJS
EJTQBSBUF SFTQPOTFT UP UIF JOGFSSFE EFDMJOF JO TJMJDB BWBJMBCJMJUZ 4UJDIPDPSZT BSF
OBTTFMBSJBOT XIJMF%JEZNPDZSUJT BSF TQVNFMMBSJBOT TFQBSBUF DMBEFT BU B IJHI MFWFM
JO SBEJPMBSJBO NPMFDVMBS QIZMPHFOJFT 	4V[VLJ BOE "JUB Ǌǈǉǉ
 &DPMPHJDBM SFTFBSDI
PO MJWJOH NFNCFST PG UIFTF DMBEFT IBT TIPXO UIBU UIFZ FYIJCJU GVOEBNFOUBMMZ
EJĎFSFOU GFFEJOH TUSBUFHJFT DMPTFMZ SFMBUFE UP UIFJS UFTU NPSQIPMPHZ 	.BUTVPLB
ǊǈǈǏ
 NVMUJTFHNFOUFE OBTTFMBSJBOT 	MJLF 4UJDIPDPSZT
 DBQUVSF SFMBUJWFMZ MBSHF
QSFZ JODMVEJOH DJMJBUFT BOE ĚBHFMMBUFT VTJOH B QSPNJOFOU DFOUSBM QTFVEPQPEJVN
BOE B DPOF PG TNBMMFS QTFVPQPEJB UIBU QSPKFDU GSPN UIF PQFOJOH PG UIF UFTU
TPMJUBSZ TQVNFMMBSJBOT 	MJLF%JEZNPDZSUJT
 DBQUVSF TNBMMFS QSFZ MJLF NJDSPBMHBF
BOE CBDUFSJB VTJOH B MBSHF OVNCFS PG QTFVEPQPEJB SBEJBUJOH GSPN UIF UFTU ĉJT
GBDU DPVME FYQMBJO EJĎFSJOH USBKFDUPSJFT JO UIF GSBNFXPSL PG CJPNJOFSBMJ[BUJPO
DPTUT BOE CFOFėUT 	,OPMM Ǌǈǈǋ
 JO XIJDI XF DBO DPOTJEFS UIF FWPMVUJPO PG UIF
UFTU BT B CBMBODF CFUXFFO UIF DPTUT PG TJMJDB QSFDJQJUBUJPO BOE UIF CFOFėU EFSJWFE
GSPN TUSVDUVSJOH UIF DZUPQMBTN BOE QSPWJEJOH NFDIBOJDBM TVQQPSU UP
QTFVEPQPEJB 	"OEFSTPO ǉǑǐǋ
 5XP UBYB XJUI EJĎFSFOU GBDUPST PO UIF CFOFėUT
TJEF PG UIJT FRVBUJPO NJHIU SFTQPOE EJĎFSFOUMZ FWFO XIFO TIJěT PO UIF DPTU TJEF
	FH CZ EFDMJOJOH TJMJDJD BDJE DPODFOUSBUJPOT
 BSF UIF TBNF GPS CPUI
*O EJBUPNT UIF DPTUCFOFėU DBMDVMBUJPO GPS TJMJDB CJPNJOFSBMJ[BUJPO IBT PěFO
ǉǍǌ
CFFO FYQMBJOFE CZ BTDSJCJOH B NFDIBOJDBMMZ QSPUFDUJWF GVODUJPO UP UIF GSVTUVMF
BDUJOH BT BSNPS UP QSPUFDU UIF DFMM GSPN HSB[FST 	)BNN FU BM Ǌǈǈǋ 4NFUBDFL
FU BM Ǌǈǈǌ
 *O UIJT DPOUFYU UIF PCTFSWBUJPO UIBU EJBUPN GSVTUVMFT NBZ IBWF
CFDPNF MFTT QPSPVT BT UIFZ CFDBNF UIJOFSXBMMFE UISPVHI $FOP[PJD UJNF 	'JOLFM
BOE ,PUSD Ǌǈǉǈ
 DBO CF VOEFSTUPPE BT BO FWPMVUJPOBSZ DPNQFOTBUJPO UP NBLF B
TUSPOHFS GSVTUVMF XJUI MFTT NBUFSJBM #BTFE PO UIF EBUB DPMMFDUFE JO UIJT TUVEZ
	'JH ǍǉǑ
 BOE UIF JODSFBTF JO QPSPTJUZ BDDPNQBOZJOH UIF EFDSFBTF JO UFTU XBMM
UIJDLOFTT SFQPSUFE GSPN UIF XIPMFBTTFNCMBHF EBUB 	-B[BSVT FU BM ǊǈǈǑ

SBEJPMBSJBOT EP OPU TIPX UIF TBNF SFMBUJPOTIJQ ĉF FYQMBOBUJPO NBZ MJF JO UIF
SBUIFS EJĎFSFOU GVODUJPOBM SPMF QMBZFE CZ UIF SBEJPMBSJBO UFTU BMMVEFE UP BCPWF
XIJMF UIF EJBUPN GSVTUVMF NJHIU CF BOBMPHJDBMMZ DPNQBSFE UP B DMBNTIFMM GPS JUT
EFGFOTJWF GVODUJPO UIF SBEJPMBSJBO UFTU IBT CFFO DPNQBSFE UP UIF WFSUFCSBUF
TLFMFUPO BOE JUT TVQQPSUJWF SPMF 	"OEFSTPO ǉǑǐǋ
 "T TVDI EJĎFSJOH GVODUJPOBM
DPOTUSBJOUT PO UIF SBEJPMBSJBO UFTU BOE UIF EJBUPN GSVTUVMF NBZ IBWF SFTVMUFE JO
EJĎFSFOU FWPMVUJPOBSZ SFTQPOTFT UP EFDMJOJOH TJMJDB MFWFMT *G UIF NBJOUFOBODF PG
DPNQSFTTJWF NFDIBOJDBM TUSFOHUI XBT OPU SFRVJSFE JO SBEJPMBSJBOT UIF
DPTUCFOFėU CBMBODF NBZ TJNQMZ IBWF TIJěFE UPXBSE UFTUT UIBU XFSF CPUI
UIJOOFSXBMMFE BOE NPSF QPSPVT
/POF PG UIF UISFF SBEJPMBSJBO MJOFBHFT TUVEJFE IFSF TIPX TJMJDJėDBUJPO
USBKFDUPSJFT UIBU BSF CFTU ėU CZ UIF FWPMVUJPOBSZ NPEFM GPS EJSFDUJPOBM USFOET ĉJT
JT DPOTJTUFOU XJUI UIF QSFEJDUJPOT PG QVODUVBUFE FRVJMJCSJB 	&MESFEHF BOE (PVME
ǉǑǏǊ
 BOE UIF ėOEJOHT PG UIF CSPBE TVSWFZ CZ )VOU 	ǊǈǈǏ
 *OTPGBS BT UIF
BCTFODF PG EJSFDUJPOBM USFOET XJUIJO MJOFBHFT JT SFQSFTFOUBUJWF PG $FOP[PJD
SBEJPMBSJBOT BT B XIPMF JU TVHHFTUT UIBU UIF NBDSPFWPMVUJPOBSZ QBĨFSO JT ESJWFO
CZ QSPDFTTFT BQQBSFOU BCPWF UIF TQFDJFT MFWFM MJLF TQFDJFT TPSUJOH BOE TQFDJFT
TFMFDUJPO BOE OPU TJNQMZ CZ BOBHFOFTJT XJUIJO MJOFBHFT
*G $FOP[PJD SBEJPMBSJBO MJOFBHFT NPTUMZ FYIJCJU SBOEPNXBMLMJLF FWPMVUJPO JO
UIFJS EFHSFF PG TJMJDJėDBUJPO JU JT XPSUI DPOTJEFSJOH XIFUIFS UIF BTTFNCMBHFXJEF
EFDSFBTF JO TJMJDJėDBUJPO SFTVMUFE GSPN NBDSPFWPMVUJPOBSZ iEJĎVTJPOu UIBU JT BO
JODSFBTF JO WBSJBODF GSPN B CPVOEFE TUBSUJOH QPJOU 	(PVME ǉǑǐǐ .D4IFB ǉǑǑǌ

*O UIBU DBTF XF XPVME FYQFDU UP TFF NBYJNVN TJMJDJėDBUJPO WBMVFT SFNBJO
ǉǍǍ
DPOTUBOU XIJMF UIF NJOJNVN EFDMJOFE DBVTJOH B EFDSFBTF JO BWFSBHF TJMJDJėDBUJPO
UISPVHI BO JODSFBTF JO WBSJBODF 4VDI B QBĨFSO IPXFWFS JT PCTFSWFE JO OFJUIFS
UIF MJOFBHFT FYBNJOFE IFSF OPS JO UIF BTTFNCMBHF BT B XIPMF 	-B[BSVT FU BM
ǊǈǈǑ
 * UIFSFGPSF SVMF PVU UIBU UIJT NFDIBOJTN JT BU XPSL IFSF
"MUIPVHI UIF MBDL PG EJSFDUJPOBM DIBOHF BOE UIF MBDL PG DPSSFTQPOEFODF BNPOH
UIF TJMJDJėDBUJPO USBKFDUPSJFT QPJOU UPXBSE NBDSPFWPMVUJPOBSZ QSPDFTTFT BCPWF UIF
MJOFBHF MFWFM UIFSF BSF TFWFSBM DPNQMJDBUJOH BTQFDUT UP UIF SFTVMUT 'JSTU UXP PG UIF
UISFF MJOFBHFT TIPX OFU DIBOHFT JO TJMJDJėDBUJPO PWFS UJNF JO TQJUF PG TIPXJOH
XFBL TVQQPSU GPS UIF EJSFDUJPOBM NPEFM JO CPUI DBTFT NBUDIJOH UIF EJSFDUJPO PG
DIBOHF JO SBEJPMBSJBOT PWFSBMM $PVME UIF BTTFNCMBHFMFWFM EFDMJOF SFTVMU GSPN B
MBSHF OVNCFS PG MJOFBHFT TIPXJOH OFU DIBOHFT UPXBSE MFTT TJMJDJėDBUJPO CVU
EJTQMBZJOH SBOEPNXBMLMJLF USBKFDUPSZ ĉJT PVHIU OPU UP IBQQFO TUBUJTUJDBMMZ
TJODF UIF SBOEPN XBML NPEFM UIBU CFTU ėUT UIF EBUB GSPN UIFTF MJOFBHFT IBT B
NFBO TUFQ TJ[F PG [FSP UIFSFGPSF JO B TVđDJFOUMZ MBSHF OVNCFS PG JOTUBOUJBUJPOT PG
UIF NPEFM OFU DIBOHFT PVHIU UP TVN UP [FSP BMTP )PXFWFS JG UIF NPEFM CFJOH ėU
XFSF JODPSSFDU JO UIBU SFHBSE OFU DIBOHFT BDSPTT NBOZ MJOFBHFT DPVME TUJMM BEE VQ
UP EFDMJOJOH TJMJDJėDBUJPO PG UIF XIPMF BTTFNCMBHF
" GVSUIFS DPNQMJDBUJPO JT TVHHFTUFE CZ UIF SFNBSLBCMZ DMPTF DPSSFTQPOEFODF
CFUXFFO UIF DIBOHFT JO TJMJDJėDBUJPO JO UIF 4UJDIPDPSZT MJOFBHF BOE UIPTF JO UIF
XIPMF SBEJPMBSJBO BTTFNCMBHF 	'JH Ǎǉǐ SFE TRVBSFT BOE CMBDL DJSDMFT
SFTQFDUJWFMZ
 ĉJT DPSSFTQPOEFODF TVHHFTUT UIF PQQPTJUF DPODMVTJPO OBNFMZ
UIBU DIBOHFT BU UIF MJOFBHF MFWFM BOE BU UIF BTTFNCMBHF MFWFM BSF MJOLFEãBU MFBTU JO
TPNF DBTFT $POTJEFSJOH UIF SPMF PG BCVOEBODF NBZ IFMQ UP FYQMBJO UIJT BQQBSFOU
DPOUSBEJDUJPO NFBTVSFNFOUT PG TJMJDJėDBUJPO JO UIF XIPMFBTTFNCMBHF TUVEZ
	-B[BSVT FU BM ǊǈǈǑ
 XFSF NBEF PO B UBYPOBHOPTUJD QFSJOEJWJEVBM CBTJT
NFBOJOH UIBU DIBOHFT JO BTTFNCMBHF TJMJDJėDBUJPO DPVME BMTP TJNQMZ CF FYQMBJOFE
CZ DIBOHFT JO UIF SFMBUJWF BCVOEBODFT PG NPSF BOE MFTT TJMJDJėFE UBYB 	XJUIPVU
JOWPLJOH BOZ FWPMVUJPOBSZ DIBOHFT BU BMM
 "MUIPVHI UIJT JT DFSUBJOMZ OPU UIF
BOTXFS UP UIF SJEEMF CFDBVTF UIF UBYPOPNJD DPNQPTJUJPO PG 1BMFPDFOF
SBEJPMBSJBO BTTFNCMBHFT JT RVJUF EJĎFSFOU GSPN UIPTF JO UIF 1MFJTUPDFOF JU NBZ
IFMQ FYQMBJO XIZ TPNF MJOFBHFT USBDL UIF XIPMFBTTFNCMBHF QBĨFSO DMPTFMZ BOE
ǉǍǎ
PUIFST EP OPU ĉJT NBZ TJNQMZ CF B SFĚFDUJPO PG UIF SFMBUJWF TIBSF PG UIF XIPMF
BTTFNCMBHF UIPTF MJOFBHFT DPOTUJUVUF *OEFFE 4UJDIPDPSZT JT B IJHIMZ BCVOEBOU
UBYPO UISPVHIPVU NVDI PG JUT SBOHF XIJMF $FOUSPCPUSZT XIJDI EPFT OPU USBDL UIF
XIPMFBTTFNCMBHF QBĨFSO JT SBSF
&YBNJOJOH UIF DPSSFTQPOEFODF CFUXFFO UIF XIPMFBTTFNCMBHF TJMJDJėDBUJPO
DIBOHFT BOE UIPTF XJUIJO UIF MJOFBHFT FYBNJOFE IJHIMJHIUT B ėOBM DPNQMJDBUJOH
GBDUPS JO EFUFSNJOJOH UIF DBVTFT CFIJOE UIF NBDSPFWPMVUJPOBSZ USFOE NPTU PG
UIF DIBOHF JO UIF XIPMFBTTFNCMBHF TJMJDJėDBUJPO PDDVST GSPN UIF NJE&PDFOF UP
UIF 0MJHPDFOF ĉF TVCTFRVFOU UJNF JOUFSWBM DPOUBJOJOH UIF TJMJDJėDBUJPO SFDPSE
PG UIF JOEJWJEVBM MJOFBHFT TIPXT B NVDI MFTT PCWJPVT EFDMJOF JO XIPMFBTTFNCMBHF
TJMJDJėDBUJPO TVHHFTUJOH UIBU XJUIJOMJOFBHF TUBTJT PS SBOEPN XBMLT JO UIJT
QBSUJDVMBS QBSU PG UIF UJNFTFSJFT NBZ BDUVBMMZ CF DPNQBUJCMF XJUI BO
BOBHFOFUJDBMMZESJWFO NBDSPFWPMVUJPOBSZ QBĨFSO *G UIF EFDMJOF JO EJTTPMWFE TJMJDB
DPODFOUSBUJPOT CFMJFWFE UP ESJWF UIJT QBĨFSO 	)BSQFS BOE ,OPMM ǉǑǏǍ
 XBT
DPOėOFE UP UIF &PDFOF0MJHPDFOF USBOTJUJPO 	BMTP B NBKPS PDFBOPHSBQIJD BOE
DMJNBUJD FWFOU ;BDIPT FU BM Ǌǈǈǉ
 XF NJHIU OPU JO GBDU FYQFDU UP ėOE EJSFDUJPOBM
FWPMVUJPO UPXBSE NPSF MJHIUMZ TJMJDJėFE UFTUT JO UIF /FPHFOF
5XP MJOFT PG FWJEFODF GSPN UIF GPTTJM SFDPSE PG EJBUPNT TVQQPSU B TFMFDUJPO
QSFTTVSF PO SBEJPMBSJBOT UIBU FYQBOEFE JO UIF 1BMFPHFOF BOE TVCTFRVFOUMZ
TUBCJMJ[FE 3FDPOTUSVDUJPOT PG EJBUPN UBYPOPNJD EJWFSTJUZ CBTFE PO TVCTBNQMJOH
TIPX B QFBL OFBS UIF &PDFOF0MJHPDFOF CPVOEBSZ 	3BCPTLZ BOE 4PSIBOOVT
ǊǈǈǑ BOE 'JH ǌǉ JO $IBQUFS ǌ
 ĉF SFDPOTUSVDUJPOT PG EJBUPN NPSQIPTQBDF
VOEFSUBLFO JO $IBQUFST Ǌ BOE ǋ TIPX MFTT JODSFBTF JO UIF WPMVNF PDDVQJFE JO UIF
/FPHFOF BT DPNQBSFE UP UIF 1BMFPHFOF 	'JH ǊǑ
 QBSUJDVMBSMZ XIFO TBNQMJOH JT
UBLFO JOUP BDDPVOU 	'JH ǋǌ

'VSUIFS FWJEFODF TVHHFTUJOH IJHI TJMJDB BWBJMBCJMJUZ JO UIF FBSMZ &PDFOF
DPOTJTUFOU XJUI B MBUFS &PDFOF SJTF JO EJBUPN QSPEVDUJWJUZ BOE TFMFDUJPO QSFTTVSF
PO SBEJPMBSJB DPNFT GSPN BO BOBMZTJT PG $FOP[PJD DIFSUT CZ .VĨPOJ BOE ,FOU
	ǊǈǈǏ
 ĉF BOBMZTJT TVHHFTUT UIBU JOPSHBOJD DIFNJDBM DIFSU QSFDJQJUBUJPO
PDDVSSFE EVSJOH UIF &BSMZ &PDFOF $MJNBUJD 0QUJNVN SFTVMUJOH GSPN FMFWBUFE
TJMJDB JOQVUT UP UIF PDFBO 	EFSJWFE GSPN FMFWBUFE XFBUIFSJOH SBUFT
 BOE EFQSFTTFE
ǉǍǏ
CJPMPHJDBM PVUQVUT 	EVF UP EFDSFBTFE VQXFMMJOH BOE TJMJDFPVT QSPEVDUJWJUZ
 ĉF
EFDMJOF JO BCJPUJD DIFSU GPSNBUJPO BěFS B QFBL BU _Ǎǈ .B BDDPNQBOJFE CZ B QFBL
JO ўŝŤ0 WBMVFT 	BOE CZ JNQMJDBUJPO QFBL UFNQFSBUVSF
 DPJODJEFT XJUI UIF
IJHIFTU SBUFT PG EFDMJOF JO BTTFNCMBHFMFWFM SBEJPMBSJBO TJMJDJėDBUJPO 	'JH Ǎǉǐ

*O UIF DPVSTF PG TFMFDUJOH MJOFBHFT GPS UIJT TUVEZ 	EFTDSJCFE JO 4FDUJPOT ǍǊǋ
BOE Ǎǋǉ
 * TPVHIU MJOFBHFT TQBOOJOH UIF JOUFSWBM PG HSFBUFTU DIBOHF JO
TJMJDJėDBUJPO CVU GPVOE WFSZ GFX ĉJT EFBSUI PG EFTDSJCFE MJOFBHFT DSPTTJOH UIF
&PDFOF0MJHPDFOF CPVOEBSZ NBZ JO QBSU CF JOEJDBUJWF PG B UVSOPWFS FWFOU
&YQMPSBUJPOT PG UIF/FQUVOF EBUBCBTF TQBOOJOH UIF $FOP[PJD GPVOE POMZ B TMJHIU
JODSFBTF JO PSJHJOBUJPO SBUFT OFBS UIF CPVOEBSZ CVU OP EJTDFSOJCMF SJTF JO
FYUJODUJPO SBUF 	4QFODFS$FSWBUP ǉǑǑǑ 'JHT ǌǉǋ BOE ǌǉǌ
 .PSF EFUBJMFE
TUVEJFT IPXFWFS IBWF SFQPSUFE UVSOPWFS FWFOUT CPUI JO UIF "OUBSDUJD 	-B[BSVT
FU BM Ǌǈǈǐ
 JO UIF MBUF &PDFOF BOE BU UIF &PDFOF0MJHPDFOF CPVOEBSZ JO UIF
USPQJDBM 1BDJėD 	'VOBLBXB FU BM Ǌǈǈǎ
 " UVSOPWFS FWFOU BSPVOE UIJT UJNF XPVME
TFFN UP GBWPS TQFDJFT TFMFDUJPO BOE DPVME FYQMBJO UIF TUFFQ EFDMJOF JO TJMJDJėDBUJPO
JG FYUJODUJPO XFSF CJBTFE UPXBSE IFBWJMZ TJMJDJėFE SBEJPMBSJBOT BOE PSJHJOBUJPOT
CJBTFE JO UIF PQQPTJUF EJSFDUJPO ĉJT IZQPUIFTJT XBSSBOUT GVSUIFS BĨFOUJPO CVU
XPVME SFRVJSF TJHOJėDBOU UBYPOPNJD BOE CJPTUSBUJHSBQIJD XPSL JO BEEJUJPO UP
FTUBCMJTIJOH TJMJDJėDBUJPO CZ NPSQIPNFUSJDT JO UIF NBOOFS DBSSJFE PVU IFSF GPS B
TJHOJėDBOU QSPQPSUJPO PG UIF &PDFOF BOE 0MJHPDFOF BTTFNCMBHFT
Ǎǎ $ŃłķŀŊňĽŃłň
ǉ $IBOHFT JO TJMJDJėDBUJPO JO UIF UISFF SBEJPMBSJBO MJOFBHFT FYBNJOFE IFSF EP
OPU TUSPOHMZ TVQQPSU UIF NPEFM GPS EJSFDUJPOBM FWPMVUJPO UXP MJOFBHFT
TVQQPSU UIF SBOEPN XBML NPEFM XIJMF POF TVQQPSUT UIF NPEFM GPS TUBTJT
ĉFTF SFTVMUT TVHHFTU UIBU NBDSPFWPMVUJPOBSZ QSPDFTTFT BCPWF UIF TQFDJFT
MFWFM BSF SFTQPOTJCMF GPS BTTFNCMBHFXJEF EFDSFBTF JO TJMJDJėDBUJPO
Ǌ ĉF EJĎFSFOU QBĨFSOT BNPOH MJOFBHFT NBZ CF BĨSJCVUBCMF UP CJPMPHJDBM
EJĎFSFODFT JO UIF SPMF PG UIF UFTU JO GFFEJOH FDPMPHZ
ǉǍǐ
ǋ /P SFMBUJPOTIJQ XBT GPVOE CFUXFFO QPSF BSFB BOE UIJDLOFTT VOMJLF JO
EJBUPNT TVHHFTUJOH UIBU UIF SBEJPMBSJBO UFTU QMBZT B EJĎFSFOU CJPMPHJDBM SPMF
UIBO UIF EJBUPN GSVTUVMF
ǌ *U JT VOMJLFMZ UIBU EJĎVTJPO GSPN B CPVOEFE PSJHJO JT UIF NBDSPFWPMVUJPOBSZ
QSPDFTT VOEFSMZJOH UIF BTTFNCMBHFMFWFM EFDMJOF JO TJMJDJėDBUJPO CFDBVTF
NBYJNVN TJMJDJėDBUJPO EFDSFBTFT JO DPODFSU XJUI NFBO TJMJDJėDBUJPO
Ǎ "MUIPVHI UIFTF SFTVMUT QPJOU UPXBSE TFMFDUJPO BNPOH BOE OPU XJUIJO
MJOFBHFT UISFF DBWFBUT DBVUJPO BHBJOTU SVMJOH PVU B SPMF GPS BOBHFOFTJT
	B
 5XP PG UIF MJOFBHFT EP TIPX OFU DIBOHFT *G UIF NPEFM ėU UP UIFTF
EBUB JT JOBDDVSBUF TVDI OFU TJMJDJėDBUJPO DIBOHFT JO NBOZ MJOFBHFT
DPVME TUJMM BEE VQ UP PWFSBMM EFDSFBTF JO TJMJDJėDBUJPO
	C
 7BSJBUJPOT JO TQFDJFT BCVOEBODF NBZ QMBZ B SPMF JO FYQMBJOJOH UIF
XIPMFBTTFNCMBHF QBĨFSO 'PS JOTUBODF 4UJDIPDPSZT JT WFSZ BCVOEBOU
BOE BMTP DMPTFMZ USBDLT UIF XIPMFBTTFNCMBHF USBKFDUPSZ JO
TJMJDJėDBUJPO
	D
 .PTU PG UIF DIBOHF JO UIF BTTFNCMBHFMFWFM USBKFDUPSZ PDDVST JO UIF
1BMFPHFOF FTQFDJBMMZ BSPVOE UIF &PDFOF0MJHPDFOF CPVOEBSZ *U
EPFT OPU TIPX NVDI DIBOHF JO UIF /FPHFOF XIFSF UIF MJOFBHFT
FYBNJOFE IFSF PDDVS XF UIVT NJHIU OPU FYQFDU UP TFF NVDI
EJSFDUJPOBM DIBOHF JO UIFTF MJOFBHFT FWFO JG UIF BTTFNCMBHFMFWFM
USFOE XBT UIF SFTVMU PG XJUIJOTQFDJFT TFMFDUJPO
ǎ ĉFSF JT TPNF FWJEFODF GPS B UVSOPWFS FWFOU BU UIF &PDFOF0MJHPDFOF
CPVOEBSZ XIJDI DPVME FYQMBJO UIF BTTFNCMBHFMFWFM QBĨFSO JG UIFSF XBT
CJBTFE FYUJODUJPO PG IJHIMZ TJMJDJėFE MJOFBHFT BOE CJBTFE PSJHJOBUJPO PG
MJHIUMZ TJMJDJėFE MJOFBHFT 'VSUIFS XPSL JT OFFEFE UP RVBOUJGZ TJMJDJėDBUJPO
JO NBOZ MJOFBHFT PO FJUIFS TJEF PG UIJT CPVOEBSZ PODF UIF SFRVJTJUF
UBYPOPNJD BOE QIZMPHFOFUJD SFMBUJPOTIJQT IBWF CFFO FTUBCMJTIFE
ǉǍǑ
3FGFSFODFT
"CSÆNPĎ . % 1 + .BHBMIÈFT BOE 4 + 3BN Ǌǈǈǌ *NBHF QSPDFTTJOH XJUI
*NBHF+ #JPQIPUPOJDT *OUFSOBUJPOBM ǉǉǋǎmǌǊ
"LJCB ' ǉǑǐǎ 5BYPOPNZ NPSQIPMPHZ BOE QIZMPHFOZ PG UIF /FPHFOF EJBUPN
[POBM NBSLFS TQFDJFT JO UIF NJEEMFUPIJHI MBUJUVEFT PG UIF /PSUI 1BDJėD
*OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǐǏǌǐǋmǍǍǌ
"MSPZ + ǉǑǑǎ $POTUBOU FYUJODUJPO DPOTUSBJOFE EJWFSTJėDBUJPO BOE
VODPPSEJOBUFE TUBTJT JO /PSUI "NFSJDBO NBNNBMT 1BMBFPHFPHSBQIZ
1BMBFPDMJNBUPMPHZ 1BMBFPFDPMPHZ ǉǊǏǊǐǍmǋǉǉ
ããã ǉǑǑǐ $PQFT SVMF BOE UIF EZOBNJDT PG CPEZ NBTT FWPMVUJPO JO /PSUI
"NFSJDBO GPTTJM NBNNBMT 4DJFODF ǊǐǈǏǋǉmǏǋǌ
ããã Ǌǈǈǈ /FX NFUIPET GPS RVBOUJGZJOH NBDSPFWPMVUJPOBSZ QBĨFSOT BOE
QSPDFTTFT 1BMFPCJPMPHZ ǊǎǏǈǏmǏǑǑ
ããã ǊǈǉǈB 'BJS TBNQMJOH PG UBYPOPNJD SJDIOFTT BOE VOCJBTFE FTUJNBUJPO PG
PSJHJOBUJPO BOE FYUJODUJPO SBUFT *O + "MSPZ BOE ( )VOU FET 2VBOUJUBUJWF
.FUIPET JO 1BMFPCJPMPHZ 1BMFPOUPMPHJDBM 4PDJFUZ 1BQFST ǉǎǍǍmǐǈ
ããã ǊǈǉǈC (FPHSBQIJDBM FOWJSPONFOUBM BOE JOUSJOTJD CJPUJD DPOUSPMT PO
1IBOFSP[PJD NBSJOF EJWFSTJėDBUJPO 1BMBFPOUPMPHZ ǍǋǉǊǉǉmǉǊǋǍ
ããã ǊǈǉǈD ĉF TIJěJOH CBMBODF PG EJWFSTJUZ BNPOH NBKPS NBSJOF BOJNBM
HSPVQT 4DJFODF ǋǊǑǉǉǑǉmǉǉǑǌ
"MSPZ + $ 3 .BSTIBMM 3 , #BNCBDI , #F[VTLP . 'PPUF ' 5 'ÛSTJDI
5 " )BOTFO 4 . )PMMBOE - $ *WBOZ % +BCMPOTLJ FU BM Ǌǈǈǉ &ĎFDUT PG
TBNQMJOH TUBOEBSEJ[BUJPO PO FTUJNBUFT PG 1IBOFSP[PJD NBSJOF EJWFSTJėDBUJPO
1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT ǑǐǎǊǎǉ
ǉǎǈ
"MSPZ + . "CFSIBO % #PĨKFS . 'PPUF ' 'ÛSTJDI 1 )BSSJFT " )FOEZ
4 )PMMBOE - *WBOZ 8 ,JFTTMJOH FU BM Ǌǈǈǐ 1IBOFSP[PJD USFOET JO UIF HMPCBM
EJWFSTJUZ PG NBSJOF JOWFSUFCSBUFT 4DJFODF ǋǊǉǑǏmǉǈǈ
"MWFSTPO " + ǊǈǈǏ 4USPOH QVSJGZJOH TFMFDUJPO JO UIF TJMJDPO USBOTQPSUFST PG
NBSJOF BOE GSFTIXBUFS EJBUPNT -JNOPMPHZ BOE 0DFBOPHSBQIZ ǉǌǊǈmǉǌǊǑ
"OEFSTPO # . % 1JTBOJ " * .JMMFS BOE , + 1FUFSTPO Ǌǈǉǉ ĉF
FOWJSPONFOUBM BđOJUJFT PG NBSJOF IJHIFS UBYB BOE QPTTJCMF CJBTFT JO UIFJS ėSTU
BQQFBSBODFT JO UIF GPTTJM SFDPSE (FPMPHZ ǋǑǑǏǉmǑǏǌ
"OEFSTPO 0 ǉǑǐǋ 3BEJPMBSJB 4QSJOHFS 7FSMBH /FX :PSL
"OESFXT ( 8 ǉǑǏǎ .JPDFOF NBSJOF EJBUPNT GSPN UIF $IPQUBOL 'PSNBUJPO
$BMWFSU $PVOUZ .BSZMBOE 64 (FPMPHJDBM 4VSWFZ 1SPGFTTJPOBM 1BQFS Ǒǉǈ
ããã ǉǑǐǐ " SFWJTFE NBSJOF EJBUPN [POBUJPO GPS .JPDFOF TUSBUB PG UIF
TPVUIFBTUFSO 6OJUFE 4UBUFT 64 (FPMPHJDBM 4VSWFZ 1SPGFTTJPOBM 1BQFS ǉǌǐǉ
"OPOZNPVT ǉǑǎǊ 3FQPSU PG UIF 4ZTUFNBUJDT "TTPDJBUJPO DPNNJĨFF GPS
EFTDSJQUJWF CJPMPHJDBM UFSNJOPMPHZ ** BOE **B 5FSNJOPMPHZ PG TJNQMF
TZNNFUSJDBM QMBOF TIBQFT 	$IBSUT ǉ ǉB
 5BYPO ǉǉǉǌǍmǉǍǎ
ããã ǉǑǏǍ 1SPQPTBMT GPS B TUBOEBSEJ[BUJPO PG EJBUPN UFSNJOPMPHZ BOE
EJBHOPTFT #FJIFěF [VS /PWB )FEXJHJB ǍǋǋǊǋmǋǍǌ
"SJUB 4 BOE 5 0IUTVLB Ǌǈǈǌ %FTDSJCJOH UIF WBMWF PVUMJOFT PG/BWJDVMB TQFDJFT
VTJOH B OFXMZ EFTDSJCFE BSDDPOTUJUVUJWF NPEFM %JBUPN ǊǈǉǑǉmǉǑǐ
"SOPME " + % $ ,FMMZ BOE 8 $ 1BSLFS ǉǑǑǍ $BVTBMJUZ BOE $PQFT SVMF
FWJEFODF GSPN UIF QMBOLUPOJD GPSBNJOJGFSB +PVSOBM PG 1BMFPOUPMPHZ ǊǈǋmǊǉǈ
#BMEBVG + ( BOE + " #BSSPO ǉǑǐǏ 0MJHPDFOF NBSJOF EJBUPNT SFDPWFSFE JO
ESFEHF TBNQMFT GSPN UIF /BWBSJO #BTJO 1SPWJODF #FSJOH 4FB 64(4 #VMMFUJO
ǉǏǎǍ
#BNCBDI 3 ǉǑǑǑ &OFSHFUJDT JO UIF HMPCBM NBSJOF GBVOB " DPOOFDUJPO CFUXFFO
UFSSFTUSJBM EJWFSTJėDBUJPO BOE DIBOHF JO UIF NBSJOF CJPTQIFSF (FPCJPT
ǋǊǉǋǉmǉǌǌ
#BNCBDI 3 , " ) ,OPMM BOE + + 4FQLPTLJ ǊǈǈǊ "OBUPNJDBM BOE FDPMPHJDBM
DPOTUSBJOUT PO 1IBOFSP[PJD BOJNBM EJWFSTJUZ JO UIF NBSJOF SFBMN 1SPDFFEJOHT
PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT ǑǑǎǐǍǌmǎǐǍǑ
ǉǎǉ
#BSCFS ) ( BOE & : )BXPSUI ǉǑǐǉ " HVJEF UP UIF NPSQIPMPHZ PG UIF EJBUPN
GSVTUVMF XJUI B LFZ UP UIF #SJUJTI GSFTIXBUFS HFOFSB 'SFTIXBUFS #JPMPHJDBM
"TTPDJBUJPO
#BSSPO + BOE " .BIPPE ǉǑǑǋ &YDFQUJPOBMMZ XFMMQSFTFSWFE FBSMZ 0MJHPDFOF
EJBUPNT GSPN HMBDJBM TFEJNFOUT PG 1SZE[ #BZ &BTU "OUBSDUJDB
.JDSPQBMFPOUPMPHZ ǊǑmǌǍ
#BSSPO + " ǉǑǏǎ 3FWJTFE .JPDFOF BOE 1MJPDFOF EJBUPN CJPTUSBUJHSBQIZ PG
VQQFS /FXQPSU #BZ /FXQPSU #FBDI $BMJGPSOJB .BSJOF .JDSPQBMFPOUPMPHZ
ǉǊǏmǎǋ
ããã ǉǑǐǉ -BUF $FOP[PJD EJBUPN CJPTUSBUJHSBQIZ BOE QBMFPDFBOPHSBQIZ PG
UIF NJEEMFMBUJUVEF FBTUFSO /PSUI 1BDJėD %FFQ 4FB %SJMMJOH 1SPKFDU -FH ǎǋ
*OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǎǋǍǈǏmǍǋǐ
ããã ǉǑǐǍ .JPDFOF UP )PMPDFOF QMBOLUJD EJBUPNT *O) #PMMJ + 4BVOEFST
BOE , 1FSDI/JFMTFO FET 1MBOLUPO 4USBUJHSBQIZ ǏǉǋmǏǎǊ $BNCSJEHF
6OJWFSTJUZ 1SFTT $BNCSJEHF 6,
#FSHHSFO 8 " % 7 ,FOU $ $ 4XJTIFS BOE .1 "VCSZ ǉǑǑǍ " SFWJTFE
$FOP[PJD HFPDISPOPMPHZ BOE DISPOPTUSBUJHSBQIZ (FPDISPOPMPHZ 5JNF
4DBMFT BOE (MPCBM 4USBUJHSBQIJD $PSSFMBUJPO ǉǊǑmǊǉǊ
#PMMJ ) . + # 4BVOEFST BOE , 1FSDI/JFMTFO ǉǑǐǑ 1MBOLUPO TUSBUJHSBQIZ
1MBOLUJD GPSBNJOJGFSB DBMDBSFPVT OBOOPGPTTJMT BOE DBMQJPOFMMJET WPM ǉ
$BNCSJEHF 6OJWFSTJUZ 1SFTT $BNCSJEHF 6,
#PZDF $ , BOE " ) ,OPMM ǊǈǈǊ &WPMVUJPO PG EFWFMPQNFOUBM QPUFOUJBM BOE
UIF NVMUJQMF JOEFQFOEFOU PSJHJOT PG MFBWFT JO 1BMFP[PJD WBTDVMBS QMBOUT
1BMFPCJPMPHZ ǊǐǏǈ
#VSDLMF - ) ǉǑǏǌ 4J[F EJĎFSFODFT JO UIF EJBUPN "OOFMMVT DBMJGPSOJDVT5FNQFSF
5SBOT 1SPD 1BMBFPOU 4PD +BQBO ǑǎǌǋǏmǌǌǉ
#VTI " . .BSLFZ BOE $ .BSTIBMM Ǌǈǈǌ 3FNPWJOH CJBT GSPN EJWFSTJUZ
DVSWFT UIF FĎFDUT PG TQBUJBMMZ PSHBOJ[FE CJPEJWFSTJUZ PO
TBNQMJOHTUBOEBSEJ[BUJPO 1BMFPCJPMPHZ ǋǈǎǎǎmǎǐǎ
#VUMFS 3 4 #SVTBĨF # "OESFT BOE 3 #FOTPO ǊǈǉǊ )PX EP HFPMPHJDBM
TBNQMJOH CJBTFT BĎFDU TUVEJFT PG NPSQIPMPHJDBM FWPMVUJPO JO EFFQ UJNF " DBTF
TUVEZ PG QUFSPTBVS 	3FQUJMJB "SDIPTBVSJB
 EJTQBSJUZ &WPMVUJPO ǎǎǉǌǏmǉǎǊ
ǉǎǊ
$IBDÓO#BDB & ) #FSBMEJ$BNQFTJ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ǋǈǊǏǑ
$IBOH , ) , 4V[VLJ 4 0 1BSL , *TIJEB BOE , 6OP Ǌǈǈǋ 3FDFOU
BEWBODFT JO UIF $SFUBDFPVT TUSBUJHSBQIZ PG ,PSFB +PVSOBM PG "TJBO &BSUI
4DJFODFT ǊǉǑǋǏmǑǌǐ
$JBNQBHMJP $ / . ,FNQ BOE % 8 .D4IFB Ǌǈǈǉ %FUFDUJOH DIBOHFT JO
NPSQIPTQBDF PDDVQBUJPO QBĨFSOT JO UIF GPTTJM SFDPSE DIBSBDUFSJ[BUJPO BOE
BOBMZTJT PG NFBTVSFT PG EJTQBSJUZ 1BMFPCJPMPHZ ǊǏǎǑǍmǏǉǍ
$PY & + Ǌǈǈǎ "DIOBOUIFT TFOTV TUSJDUP CFMPOHT XJUI HFOFSB PG UIF
.BTUPHMPJBMFT SBUIFS UIBO XJUI PUIFS NPOPSBQIJE EJBUPNT 	#BDJMMBSJPQIZUB

&VSPQFBO +PVSOBM PG 1IZDPMPHZ ǌǉǎǏmǐǉ
%BNTUÊ + 4 4 ( .VZ[FS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 4 8 3BNQFO ( .BTTÊ 8 ( "MMBSE 4 5
#FMU + . 3PCFSU 4 + 3PXMBOE + . .PMEPXBO FU BM Ǌǈǈǌ ĉF SJTF PG UIF
SIJ[PTPMFOJE EJBUPNT 4DJFODF ǋǈǌǍǐǌmǍǐǏ
%BSXJO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 .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 #BDJMMBSJPQIZUB
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UIF WBMWPDPQVMBF +PVSOBM PG 1IZDPMPHZ ǋǑǏǋǍmǏǍǋ
%FMJOF # ǊǈǈǑ ĉF FĎFDUT PG SBSJUZ BOE BCVOEBODF EJTUSJCVUJPOT PO
NFBTVSFNFOUT PG MPDBM NPSQIPMPHJDBM EJTQBSJUZ 1BMFPCJPMPHZ ǋǍǉǏǍmǉǐǑ
%F.BTUFS % Ǌǈǈǋ ĉF EJBHFOFTJT PG CJPHFOJD TJMJDB DIFNJDBM USBOTGPSNBUJPOT
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ããã ǊǈǈǈC ĉFPSFUJDBM NPSQIPMPHZ TUBUF PG UIF BSU 1BMFPCJPMPHZ
ǊǎǍǊǈmǍǊǐ
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 -FJQ[JH
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 / BOE 4 (PVME ǉǑǏǊ 1VODUVBUFE FRVJMJCSJB BO BMUFSOBUJWF UP QIZMFUJD
HSBEVBMJTN *O5 4DIPQG FE .PEFMT JO 1BMFPCJPMPHZ ǐǊmǉǉǍ 'SFFNBO
$PPQFS  $P
&SXJO % ǊǈǈǏ %JTQBSJUZ NPSQIPMPHJDBM QBĨFSO BOE EFWFMPQNFOUBM DPOUFYU
1BMBFPOUPMPHZ ǍǈǍǏmǏǋ
&SXJO % ) Ǌǈǈǈ .BDSPFWPMVUJPO JT NPSF UIBO SFQFBUFE SPVOET PG
NJDSPFWPMVUJPO &WPMVUJPO  %FWFMPQNFOU ǊǏǐmǐǌ
&SXJO % ) . -BĚBNNF 4 . 5XFFEU & " 4QFSMJOH % 1JTBOJ BOE , +
1FUFSTPO Ǌǈǉǉ ĉF $BNCSJBO DPOVOESVN &BSMZ EJWFSHFODF BOE MBUFS
FDPMPHJDBM TVDDFTT JO UIF FBSMZ IJTUPSZ PG BOJNBMT 4DJFODF ǋǋǌǉǈǑǉmǉǈǑǏ
'BMLPXTLJ 1 ( . & ,BU[ " ) ,OPMM " 2VJHH + " 3BWFO 0 4DIPėFME BOE
' + 3 5BZMPS Ǌǈǈǌ ĉF &WPMVUJPO PG .PEFSO &VLBSZPUJD 1IZUPQMBOLUPO
4DJFODF ǋǈǍǋǍǌmǋǎǈ
'FOOFS + ǉǑǐǌ &PDFOF0MJHPDFOF QMBOLUJD EJBUPN TUSBUJHSBQIZ JO UIF MPX
MBUJUVEFT BOE UIF IJHI TPVUIFSO MBUJUVEFT .JDSPQBMFPOUPMPHZ ǋǉǑmǋǌǊ
ǉǎǌ
ããã ǉǑǐǍ -BUF $SFUBDFPVT UP 0MJHPDFOF QMBOLUJD EJBUPNT *O) #PMMJ
+ 4BVOEFST BOE , 1FSDI/JFMTFO FET 1MBOLUPO 4USBUJHSBQIZ ǏǉǋmǏǎǊ
$BNCSJEHF 6OJWFSTJUZ 1SFTT $BNCSJEHF 6,
ããã ǉǑǑǉB 5BYPOPNZ TUSBUJHSBQIZ BOE QBMFPDFBOPHSBQIJD JNQMJDBUJPOT PG
QBMFPDFOF EJBUPNT *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU
ǉǉǌǉǊǋmǉǍǌ
'FOOFS + . ǉǑǑǉC -BUF 1MJPDFOF2VBUFSOBSZ RVBOUJUBUJWF EJBUPN TUSBUJHSBQIZ
JO UIF "UMBOUJD TFDUPS PG UIF 4PVUIFSO 0DFBO 1SPDFFEJOHT PG UIF 0DFBO
%SJMMJOH 1SPHSBN 4DJFOUJėD 3FTVMUT ǉǉǌǑǏmǉǊǉ
'JOLFM ; BOE # ,PUSD Ǌǈǉǈ 4JMJDB VTF UISPVHI UJNF NBDSPFWPMVUJPOBSZ DIBOHF
JO UIF NPSQIPMPHZ PG UIF EJBUPN GSVTUVMF (FPNJDSPCJPMPHZ +PVSOBM
ǊǏǍǑǎmǎǈǐ
'JOLFM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 . & ,BU[ + % 8SJHIU 0 . 4DIPėFME BOE 1 ( 'BMLPXTLJ ǊǈǈǍ
$MJNBUJDBMMZ ESJWFO NBDSPFWPMVUJPOBSZ QBĨFSOT JO UIF TJ[F PG NBSJOF EJBUPNT
PWFS UIF $FOP[PJD 1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT PG UIF
6OJUFE 4UBUFT PG "NFSJDB ǉǈǊǐǑǊǏmǐǑǋǊ
'MFTTB , BOE % +BCMPOTLJ ǉǑǐǋ &YUJODUJPO JT IFSF UP TUBZ 1BMFPCJPMPHZ
ǑǋǉǍmǋǊǉ
'PMMPXT . 4 %VULJFXJD[ 4 (SBOU BOE 4 $IJTIPMN ǊǈǈǏ &NFSHFOU
CJPHFPHSBQIZ PG NJDSPCJBM DPNNVOJUJFT JO B NPEFM PDFBO 4DJFODF
ǋǉǍǉǐǌǋmǉǐǌǎ
'PPUF . ǉǑǐǑ 1FSJNFUFSCBTFE 'PVSJFS BOBMZTJT B OFX NPSQIPNFUSJD NFUIPE
BQQMJFE UP UIF USJMPCJUF DSBOJEJVN +PVSOBM PG 1BMFPOUPMPHZ ǐǐǈmǐǐǍ
ããã ǉǑǑǊ 3BSFGBDUJPO BOBMZTJT PG NPSQIPMPHJDBM BOE UBYPOPNJD EJWFSTJUZ
1BMFPCJPMPHZ ǉǐǉmǉǎ
ããã ǉǑǑǋ %JTDPSEBODF BOE DPODPSEBODF CFUXFFO NPSQIPMPHJDBM BOE
UBYPOPNJD EJWFSTJUZ 1BMFPCJPMPHZ ǉǑǉǐǍmǊǈǌ
ããã ǉǑǑǍB .PSQIPMPHJDBM EJWFSTJėDBUJPO PG 1BMFP[PJD DSJOPJET
1BMFPCJPMPHZ ǊǉǊǏǋmǊǑǑ
ããã ǉǑǑǍC .PSQIPMPHZ PG $BSCPOJGFSPVT BOE 1FSNJBO DSJOPJET
$POUSJCVUJPOT GSPN UIF .VTFVN PG 1BMFPOUPMPHZ 6OJWFSTJUZ PG .JDIJHBO
ǊǑǉǋǍmǉǐǌ
ǉǎǍ
ããã ǉǑǑǏ ĉF FWPMVUJPO PG NPSQIPMPHJDBM EJWFSTJUZ "OOVBM 3FWJFX PG
&DPMPHZ BOE 4ZTUFNBUJDT ǊǐǉǊǑmǉǍǊ
ããã ǉǑǑǑ .PSQIPMPHJDBM EJWFSTJUZ JO UIF FWPMVUJPOBSZ SBEJBUJPO PG
1BMFP[PJD BOE QPTU1BMFP[PJD DSJOPJET 1BMFPCJPMPHZ ǊǍǉmǉǉǎ
'PSFNBO ) 1 ǉǑǏǋ 3BEJPMBSJB PG -FH ǉǈ XJUI TZTUFNBUJDT BOE SBOHFT GPS UIF
GBNJMJFT "NQIJQZOEBDJEBF "SUPTUSPCJJEBF BOE ĉFPQFSJEBF *OJUJBM 3FQPSUT
PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǉǈǌǈǏmǌǏǌ
'PVSUBOJFS & ǉǑǑǉ %JBUPN CJPTUSBUJHSBQIZ PG FRVBUPSJBM *OEJBO 0DFBO 4JUF ǏǍǐ
0DFBO %SJMMJOH 1SPHSBN 4DJFOUJėD 3FTVMUT ǉǊǉǉǐǑmǊǈǐ
'VOBLBXB 4 ) /JTIJ 5 $ .PPSF BOE $ " /JHSJOJ Ǌǈǈǎ 3BEJPMBSJBO GBVOBM
UVSOPWFS BOE QBMFPDFBOPHSBQIJD DIBOHF BSPVOE &PDFOF0MJHPDFOF CPVOEBSZ
JO UIF DFOUSBM FRVBUPSJBM 1BDJėD 0%1 -FH ǉǑǑ )PMFT ǉǊǉǐ" ǉǊǉǑ" BOE
ǉǊǊǈ" 1BMBFPHFPHSBQIZ 1BMBFPDMJNBUPMPHZ 1BMBFPFDPMPHZ ǊǋǈǉǐǋmǊǈǋ
(BSDJB . Ǌǈǈǌ .PSQIPMPHZ BOE UBYPOPNZ PG/FPIVĪPOJB SFJDIBSEUJJ
	(SVOPX
 0 ,VOU[F 	#BDJMMBSJPQIZUB
 GSPN TPVUIFSO #SB[JM *IFSJOHJB 4ÊSJF
#PUÄOJDB ǍǑǉǏǑmǉǐǊ
(FSTPOEF 3 BOE % . )BSXPPE ǉǑǑǈ -PXFS $SFUBDFPVT EJBUPNT GSPN 0%1
-FH ǉǉǋ 4JUF ǎǑǋ 	8FEEFMM 4FB
 1BSU ǉ 7FHFUBUJWF DFMMT 1SPDFFEJOHT PG UIF
0DFBO %SJMMJOH 1SPHSBN 4DJFOUJėD 3FTVMUT ǉǉǋǋǎǍmǌǈǊ
(JOHFSJDI 1 % ǉǑǐǑ /FX FBSMJFTU 8BTBUDIJBO NBNNBMJBO GBVOB GSPN UIF
&PDFOF PG OPSUIXFTUFSO 8ZPNJOH DPNQPTJUJPO BOE EJWFSTJUZ JO B SBSFMZ
TBNQMFE IJHIĚPPEQMBJO BTTFNCMBHF IJHIĚPPEQMBJO BTTFNCMBHF 6OJWFSTJUZ PG
.JDIJHBO 1BQFST PO 1BMFPOUPMPHZ ǊǐǉmǑǏ
(PNCPT " . ǉǑǐǈ ĉF FBSMZ IJTUPSZ PG UIF EJBUPN GBNJMZ "TUFSPMBNQSBDFBF
#BDJMMBSJB ǋǊǊǏmǊǏǊ
(PNCPT +S " . BOE 1 ' $JFTJFMTLJ ǉǑǐǋ -BUF &PDFOF UP FBSMZ .JPDFOF
EJBUPNT GSPN UIF TPVUIXFTU "UMBOUJD *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH
1SPKFDU ǏǉǍǐǋmǎǋǌ
(PPE * ǉǑǍǋ ĉF QPQVMBUJPO GSFRVFODJFT PG TQFDJFT BOE UIF FTUJNBUJPO PG
QPQVMBUJPO QBSBNFUFST #JPNFUSJLB ǌǈǊǋǏmǊǎǌ
ǉǎǎ
(PVME 4 ǉǑǑǊ #VMMZ GPS #SPOUPTBVSVT 3FĚFDUJPOT JO /BUVSBM )JTUPSZ 8 8
/PSUPO  $PNQBOZ *ODPSQPSBUFE
(PVME 4 + ǉǑǐǐ 5SFOET BT DIBOHFT JO WBSJBODF B OFX TMBOU PO QSPHSFTT BOE
EJSFDUJPOBMJUZ JO FWPMVUJPO +PVSOBM PG 1BMFPOUPMPHZ ǋǉǑmǋǊǑ
ããã ǉǑǐǑ 8POEFSGVM -JGF ĉF #VSHFTT 4IBMF BOE UIF /BUVSF PG )JTUPSZ
88 /PSUPO
(PVME 4 + BOE / &MESFEHF ǉǑǑǋ 1VODUVBUFE FRVJMJCSJVN DPNFT PG BHF /BUVSF
ǋǎǎǊǊǋmǊǊǏ
(PXFS + $ ǉǑǎǎ 4PNF EJTUBODF QSPQFSUJFT PG MBUFOU SPPU BOE WFDUPS NFUIPET
VTFE JO NVMUJWBSJBUF BOBMZTJT #JPNFUSJLB ǍǋǋǊǍmǋǋǐ
(SFWJMMF 3 , ǉǐǎǋ %FTDSJQUJPOT PG OFX BOE SBSF EJBUPNT 4FSJFT 7***
5SBOTBDUJPOT PG UIF .JDSPTDPQJDBM 4PDJFUZ  +PVSOBM ǉǉǉǋmǊǉ
(VJSZ . % BOE ( . (VJSZ Ǌǈǉǉ "MHBF#BTF 8PSMEXJEF FMFDUSPOJD
QVCMJDBUJPO /BUJPOBM 6OJWFSTJUZ PG *SFMBOE (BMXBZ IĨQXXXBMHBFCBTFPSH
)BFDLFM & ǉǐǐǏ 3FQPSU PO UIF 3BEJPMBSJB DPMMFDUFE CZ ).4 $IBMMFOHFS EVSJOH
UIF ZFBST ǉǐǏǋmǉǐǏǎ *O$ 8 ĉPNQTPO BOE + .VSSBZ FET 3FQPSU PO UIF
4DJFOUJėD 3FTVMUT PG UIF 7PZBHF PG UIF ).4 $IBMMFOHFS ;PPMPHZ ǉǐ Ǌ QBSUT
)FS .BKFTUZT 4UBUJPOFSZ 0đDF -POEPO
ããã ǉǑǈǌ ,VOTUGPSNFO EFS /BUVS #JCMJPHSBQIJTDIFT *OTUJUVU
-FJQ[JH7JFOOB
)BKÓT . ǉǑǏǎ 6QQFS &PDFOF BOE -PXFS 0MJHPDFOF %JBUPNBDFBF
"SDIBFPNPEBDFBF BOE 4JMJDPĚBHFMMBUBF JO 4PVUIXFTUFSO 1BDJėD TFEJNFOUT
*OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǋǍǐǉǏmǐǐǋ
)BKÓT . BOE ) 4USBEOFS ǉǑǏǍ -BUF $SFUBDFPVT "SDIBFPNPOBEBDFBF
%JBUPNBDFBF BOE 4JMJDPĚBHFMMBUBF GSPN UIF 4PVUI 1BDJėD 0DFBO %FFQ 4FB
%SJMMJOH 1SPKFDU -FH ǊǑ 4JUF ǊǏǍ *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH
1SPKFDU ǊǑǑǉǋmǉǈǈǑ
)BMMBN " ǉǑǏǐ )PX SBSF JT QIZMFUJD HSBEVBMJTN BOE XIBU JT JUT FWPMVUJPOBSZ
TJHOJėDBODF &WJEFODF GSPN +VSBTTJD CJWBMWFT 1BMFPCJPMPHZ ǉǎmǊǍ
ǉǎǏ
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 $ BOE 7 4NFUBDFL ǊǈǈǏ "SNPS 8IZ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 FET &WPMVUJPO PG 1SJNBSZ 1SPEVDFST JO UIF 4FB
&MTFWJFS #VSMJOHUPO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)BNN $ 3 .FSLFM 0 4QSJOHFS 1 +VSLPKD $ .BJFS , 1SFDIUFM BOE
7 4NFUBDFL Ǌǈǈǋ "SDIJUFDUVSF BOE NBUFSJBM QSPQFSUJFT PG EJBUPN TIFMMT
QSPWJEF FĎFDUJWF NFDIBOJDBM QSPUFDUJPO /BUVSF ǌǊǉǐǌǉmǐǌǋ
)BOOB ( % ǉǑǊǏ $SFUBDFPVT EJBUPNT GSPN $BMJGPSOJB 0DDBTJPOBM 1BQFST PG
UIF $BMJGPSOJB "DBEFNZ PG 4DJFODFT ǉǋǍmǌǈ
ããã ǉǑǋǈ " SFWJFX PG UIF HFOVT 3PVYJB +PVSOBM PG 1BMFPOUPMPHZ ǌǉǏǑmǉǐǐ
ããã ǉǑǋǊ ĉF EJBUPNT PG 4IBSLUPPUI )JMM ,FSO $PVOUZ $BMJGPSOJB
1SPDFFEJOHT PG UIF $BMJGPSOJB "DBEFNZ PG 4DJFODFT ǌǉǎǉmǊǎǋ
)BOTFO 5 " ǉǑǐǊ .PEFT PG MBSWBM EFWFMPQNFOU JO FBSMZ 5FSUJBSZ
OFPHBTUSPQPET 1BMFPCJPMPHZ ǋǎǏmǋǏǏ
)BSHSBWFT 1 & ǉǑǐǎ ĉF SFMBUJPOTIJQ PG TPNF GPTTJM EJBUPN HFOFSB UP SFTUJOH
TQPSFT *O. 3JDBSE FE 1SPD ǐUI *OU %JBUPN 4ZNQ 1BSJT "VH ǉǑǐǌ
ǊǏǎǏmǐǈ ,PFMU[ 4DJFOUJėD ,ÕOJHTUFJO (FSNBOZ
)BSQFS ) & BOE " ) ,OPMM ǉǑǏǍ 4JMJDB EJBUPNT BOE $FOP[PJD SBEJPMBSJBO
FWPMVUJPO (FPMPHZ ǋǉǏǍmǉǏǏ
)BSXPPE % . ǉǑǐǐ 6QQFS $SFUBDFPVT BOE MPXFS 1BMFPDFOF EJBUPN BOE
TJMJDPĚBHFMMBUF CJPTUSBUJHSBQIZ PG 4FZNPVS *TMBOE FBTUFSO "OUBSDUJD 1FOJOTVMB
(FPMPHJDBM 4PDJFUZ PG "NFSJDB
)BSXPPE % . 7 " /JLPMBFW BOE % . 8JOUFS ǊǈǈǏ $SFUBDFPVT SFDPSET PG
EJBUPN FWPMVUJPO SBEJBUJPO BOE FYQBOTJPO *O 48 4UBSSBĨ FE 1POE TDVN UP
DBSCPO TJOL (FPMPHJDBM BOE FOWJSPONFOUBM BQQMJDBUJPOT PG UIF EJBUPNT
1BMFPOUPMPHJDBM 4PDJFUZ 1BQFST ǉǋǋǋmǍǑ ĉF 1BMFPOUPMPHJDBM 4PDJFUZ
)BTMF ( 3 ǉǑǏǍ 4PNF MJWJOH NBSJOF TQFDJFT PG UIF EJBUPN GBNJMZ
3IJ[PTPMFOJBDFBF #FJIFěF [VS /PWB )FEXJHJB ǍǋǑǑmǉǌǈ
)BTMF ( 3 BOE 1 " 4JNT ǉǑǐǎ ĉF EJBUPN HFOFSB 4UFMMBSJNB BOE
4ZNCPMPQIPSBXJUI DPNNFOUT PO UIF HFOVT "DUJOPQUZDIVT #SJUJTI
1IZDPMPHJDBM +PVSOBM ǊǉǑǏmǉǉǌ
ǉǎǐ
)FOEFZ / * ǉǑǍǐ .BSJOF EJBUPNT GSPN TPNF 8FTU "GSJDBO QPSUT +PVSOBM PG
UIF 3PZBM .JDSPTDPQJDBM 4PDJFUZ 	(SFBU #SJUBJO
 ǏǏǊǐ
ããã ǉǑǎǑ 1ZSHVQZYJT " OFX HFOVT PG EJBUPNT GSPN B 4PVUI "UMBOUJD
&PDFOF $PSF 0DDBTJPOBM 1BQFST PG UIF $BMJGPSOJB "DBEFNZ PG 4DJFODFT ǏǊ
ããã ǉǑǐǉ /PUF PO UIF HFOVT/FPCSVOJB0 ,VOU[F #BDJMMBSJB ǌǏmǊǈ
)FOEFZ / * BOE 3 4JNPOTFO ǉǑǏǊ .VFMMFSJFMMB MJNCBUB 	&ISFOCFSH
 7BO
)FVSDL JO &PDFOF 4PVUI "UMBOUJD $PSFT /PWB )FEXJHJB ǋǑǏǑmǑǌ
)VOU ( Ǌǈǈǎ 'JĨJOH BOE DPNQBSJOH NPEFMT PG QIZMFUJD FWPMVUJPO SBOEPN
XBMLT BOE CFZPOE 1BMFPCJPMPHZ ǋǊǍǏǐmǎǈǉ
ããã ǊǈǈǏ ĉF SFMBUJWF JNQPSUBODF PG EJSFDUJPOBM DIBOHF SBOEPN XBMLT BOE
TUBTJT JO UIF FWPMVUJPO PG GPTTJM MJOFBHFT 1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ
PG 4DJFODFT ǉǈǌǉǐǌǈǌmǉǐǌǈǐ
ããã Ǌǈǈǐ (SBEVBM PS QVMTFE FWPMVUJPO XIFO TIPVME QVODUVBUJPOBM
FYQMBOBUJPOT CF QSFGFSSFE 1BMFPCJPMPHZ ǋǌǋǎǈmǋǏǏ
ããã ǊǈǉǊ QBMFP54 "OBMZ[F QBMFPOUPMPHJDBM UJNFTFSJFT 3 QBDLBHF WFSTJPO
ǈǌǌ
)VOUMFZ + 8 4 9JBP BOE . ,PXBMFXTLJ Ǌǈǈǎ ǉǋ CJMMJPO ZFBST PG BDSJUBSDI
IJTUPSZ "O FNQJSJDBM NPSQIPTQBDF BQQSPBDI 1SFDBNCSJBO 3FTFBSDI
ǉǌǌǍǊmǎǐ
)VTUFEU ' BOE / ( +FOTFO ǉǑǐǍ ĉF QFOOBUF EJBUPNT B USBOTMBUJPO PG
)VTUFEUT i%JF ,JFTFMBMHFO Ǌ 5FJMu WPM Ǌ ,PFMU[ 4DJFOUJėD #PPLT
)VUDIJOTPO ( ǉǑǏǐ "O JOUSPEVDUJPO UP QPQVMBUJPO FDPMPHZ :BMF 6OJWFSTJUZ
1SFTT /FX )BWFO
+BCMPOTLJ % ǉǑǑǏ #PEZTJ[F FWPMVUJPO JO $SFUBDFPVT NPMMVTDT BOE UIF TUBUVT PG
$PQFT SVMF /BUVSF ǋǐǍǊǍǈmǊǍǊ
ããã ǊǈǈǏ 4DBMF BOE IJFSBSDIZ JONBDSPFWPMVUJPO 1BMBFPOUPMPHZ ǍǈǐǏmǉǈǑ
+BDPU %FT $PNCFT ) BOE " "CFMNBOO ǊǈǈǑ 'SPN TQFDJFT BCVOEBODF UP PQBM
JOQVU 4JNQMF HFPNFUSJDBM NPEFMT PG SBEJPMBSJBO TLFMFUPOT GSPN UIF BUMBOUJD
TFDUPS PG UIF TPVUIFSO PDFBO %FFQ 4FB 3FTFBSDI 1BSU * 0DFBOPHSBQIJD
3FTFBSDI 1BQFST ǍǎǏǍǏmǏǏǉ
ǉǎǑ
+BIO 3 BOE 8 ) ,VTCFS ǊǈǈǍ 3FJOTUBUFNFOU PG UIF HFOVT $FSBUPOFJT
&ISFOCFSH BOE MFDUPUZQJėDBUJPO PG JUT UZQF TQFDJNFO $ DMPTUFSJVN &ISFOCFSH
%JBUPN 3FTFBSDI ǊǈǊǑǍmǋǈǌ
+PVTÊ " 1 ǉǑǏǌ %JBUPNT JO UIF 0MJHPDFOF.JPDFOF CJPTUSBUJHSBQIJD [POFT PG
UIF USPQJDBM BSFBT PG UIF 1BDJėD 0DFBO #FJIFěF [VS /PWB )FEXJHJB
ǌǍǋǋǋmǋǎǌ
,MJOH 4 ǉǑǏǐ 3BEJPMBSJB *O # )BR BOE " #PFSTNB FET *OUSPEVDUJPO UP
.BSJOF .JDSPQBMFPOUPMPHZ ǊǈǋmǊǌǌ &MTFWJFS 4DJFODF
,OPMM " Ǌǈǈǋ #JPNJOFSBMJ[BUJPO BOE &WPMVUJPOBSZ )JTUPSZ 3FWJFXT JO
.JOFSBMPHZ BOE (FPDIFNJTUSZ ǍǌǋǊǑmǋǍǎ
,OPMM " ) BOE % " +PIOTPO ǉǑǏǍ -BUF 1MFJTUPDFOF FWPMVUJPO PG UIF
DPMMPTQIBFSJE SBEJPMBSJBO #VDDJOPTQIBFSB JOWBHJOBUB)BFDLFM
.JDSPQBMFPOUPMPHZ ǎǈmǎǐ
,OPMM " ) 3 #BNCBDI % $BOėFME + (SPU[JOHFS FU BM ǉǑǑǎ $PNQBSBUJWF
&BSUI IJTUPSZ BOE -BUF 1FSNJBO NBTT FYUJODUJPO 4DJFODF ǌǍǊmǌǍǏ
,PJ[VNJ * ǉǑǏǋ ĉF MBUF $FOP[PJD EJBUPNT PG 4JUFT ǉǐǋǉǑǋ -FH ǉǑ %FFQ 4FB
%SJMMJOH 1SPKFDU *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǉǑǐǈǍmǐǍǍ
,PNVSB 4 ǉǑǏǍ *LFCFB FJOF OFVF (BĨVOH EFS QFOOBUFO #BDJMMBSJBDFFO BVT EFN
/FPHFO +BQBOT 5SBOTBDUJPOT BOE 1SPDFFEJOHT PG UIF 1BMBFPOUPMPHJDBM 4PDJFUZ
PG +BQBO ǑǑǉǋǋmǉǌǊ
ããã ǉǑǏǎ 4BXBNVSBJB ,BUBIJSBJB VOE :PTIJEBJB ESFJ OFVF
%JBUPNHBĨVOHFO BVT EFN /FPHFO +BQBOT 5SBOTBDUJPOT BOE 1SPDFFEJOHT PG
UIF 1BMBFPOUPMPHJDBM 4PDJFUZ PG +BQBO ǉǈǋ
,PPJTUSB 8 3 (FSTPOEF - , .FEMJO BOE % ( .BOO ǊǈǈǏ ĉF PSJHJO BOE
FWPMVUJPO PG UIF EJBUPNT UIFJS BEBQUBUJPO UP B QMBOLUPOJD FYJTUFODF *O 1 (
'BMLPXTLJ BOE " ) ,OPMM FET &WPMVUJPO PG 1SJNBSZ 1SPEVDFST JO UIF 4FB
&MTFWJFS #PTUPO
,PPJTUSB 8 ) $ ' BOE - .FEMJO ǉǑǑǎ &WPMVUJPO PG UIF EJBUPNT
	#BDJMMBSJPQIZUB
 *7 " SFDPOTUSVDUJPO PG UIFJS BHF GSPN TNBMM TVCVOJU S3/"
DPEJOH SFHJPOT BOE GPTTJM SFDPSE .PMFDVMBS 1IZMPHFOFUJDT BOE FWPMVUJPO
ǎǋǑǉmǌǈǏ
ǉǏǈ
-BGBSHF 5 BOE # 1BUFJSP-PQF[ ǊǈǉǊ BMQIBTIBQFǋE *NQMFNFOUBUJPO PG UIF ǋ%
BMQIBTIBQF GPS UIF SFDPOTUSVDUJPO PG ǋ% TFUT GSPN B QPJOU DMPVE 3 QBDLBHF
WFSTJPO ǉǈ
-B[BSVT % Ǌǈǉǉ ĉF EFFQTFB NJDSPGPTTJM SFDPSE PG NBDSPFWPMVUJPOBSZ DIBOHF
JO QMBOLUPO BOE JUT TUVEZ (FPMPHJDBM 4PDJFUZ -POEPO 4QFDJBM 1VCMJDBUJPOT
ǋǍǐǉǌǉmǉǎǎ
-B[BSVT % $ )PMMJT BOE . "QFM Ǌǈǈǐ 1BĨFSOT PG PQBM BOE SBEJPMBSJBO DIBOHF
JO UIF "OUBSDUJD NJE1BMFPHFOF $MVFT UP UIF PSJHJO PG UIF 4PVUIFSO 0DFBO
.JDSPQBMFPOUPMPHZ ǌǉmǌǐ
-B[BSVT % + " #BSSPO " 5ÛSLF 1 %JWFS BOE + 3FOBVEJF ǊǈǉǊB %JWFSTJUZ
IJTUPSZ PG DFOP[PJD QMBOLUJD NBSJOF EJBUPNT *OĉF .JDSPQBMBFPOUPMPHJDBM
4PDJFUZ "(. BOE 8BSN 8PSME 4ZNQPTJVN #SJUJTI (FPMPHJDBM 4VSWFZ
/PĨJOHIBN 6, /PW ǉǉUIǉǋUI ĉF .JDSPQBMBFPOUPMPHJDBM 4PDJFUZ
-B[BSVT % # ǉǑǐǎ 5FNQP BOE NPEF PG NPSQIPMPHJD FWPMVUJPO OFBS UIF PSJHJO
PG UIF SBEJPMBSJBO MJOFBHF 1UFSPDBOJVN QSJTNBUJVN 1BMFPCJPMPHZ ǉǏǍmǉǐǑ
ããã ǉǑǑǌ /FQUVOF B NBSJOF NJDSPQBMFPOUPMPHZ EBUBCBTF .BUIFNBUJDBM
(FPMPHZ ǊǎǐǉǏmǐǋǊ
ããã ǊǈǈǍ " CSJFG SFWJFX PG SBEJPMBSJBO SFTFBSDI 1BMÅPOUPMPHJTDIF
;FJUTDISJě ǏǑǉǐǋmǊǈǈ
-B[BSVT % # # ,PUSD ( 8VMG BOE % / 4DINJEU ǊǈǈǑ 3BEJPMBSJBOT
EFDSFBTFE TJMJDJėDBUJPO BT BO FWPMVUJPOBSZ SFTQPOTF UP SFEVDFE $FOP[PJD PDFBO
TJMJDB BWBJMBCJMJUZ 1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT ǉǈǎǑǋǋǋ
-B[BSVT % # . 8FJOLBVG BOE 1 %JWFS ǊǈǉǊC 1BDNBO QSPėMJOH B TJNQMF
QSPDFEVSF UP JEFOUJGZ TUSBUJHSBQIJD PVUMJFST JO IJHIEFOTJUZ EFFQTFB
NJDSPGPTTJM EBUB 1BMFPCJPMPHZ ǋǐǉǌǌmǉǎǉ
-FXPOUJO 3 ǉǑǎǑ ĉF NFBOJOH PG TUBCJMJUZ *O #SPPLIBWFO 4ZNQPTJB JO
#JPMPHZ ǊǊǉǋ
-JPX - BOE / 4UFOTFUI ǊǈǈǏ ĉF SJTF BOE GBMM PG TQFDJFT JNQMJDBUJPOT GPS
NBDSPFWPMVUJPOBSZ BOE NBDSPFDPMPHJDBM TUVEJFT 1SPDFFEJOHT PG UIF 3PZBM
4PDJFUZ # #JPMPHJDBM 4DJFODFT ǊǏǌǊǏǌǍmǊǏǍǊ
ǉǏǉ
-JPX - ) 4LBVH 5 &SHPO BOE 5 4DIXFEFS Ǌǈǉǈ (MPCBM PDDVSSFODF
USBKFDUPSJFT PG NJDSPGPTTJMT FOWJSPONFOUBM WPMBUJMJUZ BOE UIF SJTF BOE GBMM PG
JOEJWJEVBM TQFDJFT 1BMFPCJPMPHZ ǋǎǊǊǌmǊǍǊ
-MBOP ( " BOE * & 8BMMFO ǉǑǏǉ #JPMPHZ PG UIF "OUBSDUJD 4FBT *7 WPM ǌ
"NFSJDBO (FPQIZTJDBM 6OJPO
-MPZE ( 1 1FBSTPO + :PVOH BOE " 4NJUI ǊǈǉǊB 4BNQMJOH CJBT BOE UIF GPTTJM
SFDPSE PG QMBOLUPOJD GPSBNJOJGFSB PO MBOE BOE JO UIF EFFQ TFB 1BMFPCJPMPHZ
ǋǐǍǎǑmǍǐǌ
-MPZE ( + :PVOH BOE " 4NJUI ǊǈǉǊC $PNQBSBUJWF RVBMJUZ BOE ėEFMJUZ PG
EFFQTFB BOE MBOECBTFE OBOOPGPTTJM SFDPSET (FPMPHZ ǌǈǉǍǍmǉǍǐ
-PX 4 - Ǌǈǈǎ 2VBOUJGZJOH UIF NPSQIPMPHJDBM FWPMVUJPO PG UIF /BVUJMPJEFB
UISPVHI UIF 1IBOFSP[PJD 1I% UIFTJT )BSWBSE 6OJWFSTJUZ
-VQJB 3 ǉǑǑǑ %JTDPSEBOU NPSQIPMPHJDBM EJTQBSJUZ BOE UBYPOPNJD EJWFSTJUZ
EVSJOH UIF $SFUBDFPVT BOHJPTQFSN SBEJBUJPO /PSUI "NFSJDBO QPMMFO SFDPSE
1BMFPCJPMPHZ ǊǍǉmǊǐ
.BD'BEEFO # + ǉǑǐǍ 1BĨFSOT PG QIZMPHFOZ BOE SBUFT PG FWPMVUJPO JO GPTTJM
IPSTFT IJQQBSJPOT GSPN UIF .JPDFOF BOE 1MJPDFOF PG /PSUI "NFSJDB
1BMFPCJPMPHZ ǊǌǍmǊǍǏ
ããã ǉǑǑǌ 'PTTJM IPSTFT TZTUFNBUJDT QBMFPCJPMPHZ BOE FWPMVUJPO PG UIF
GBNJMZ &RVJEBF $BNCSJEHF 6OJWFSTJUZ 1SFTT
.BOO % BOE 4 %SPPQ ǉǑǑǎ #JPEJWFSTJUZ CJPHFPHSBQIZ BOE DPOTFSWBUJPO PG
EJBUPNT )ZESPCJPMPHJB ǋǋǎǉǑmǋǊ
.BSTIBMM $ 3 ǉǑǑǈ $POėEFODF JOUFSWBMT PO TUSBUJHSBQIJD SBOHFT 1BMFPCJPMPHZ
ǉmǉǈ
ããã Ǌǈǈǋ /PNPUIFUJTN BOE VOEFSTUBOEJOH UIF $BNCSJBO iFYQMPTJPOu
1BMBJPT ǉǐǉǑǍmǉǑǎ
.BSY ' ( BOE . % 6IFO Ǌǈǉǈ $MJNBUF DSJĨFST BOE DFUBDFBOT $FOP[PJD
ESJWFST PG UIF FWPMVUJPO PG NPEFSO XIBMFT 4DJFODF ǋǊǏǑǑǋmǑǑǎ
.BUTVPLB " ǊǈǈǏ -JWJOH SBEJPMBSJBO GFFEJOH NFDIBOJTNT OFX MJHIU PO QBTU
NBSJOF FDPTZTUFNT 4XJTT +PVSOBM PG (FPTDJFODF ǉǈǈǊǏǋmǊǏǑ
ǉǏǊ
.D(IFF ( 3 ǉǑǑǑ ĉFPSFUJDBM NPSQIPMPHZ UIF DPODFQU BOE JUT BQQMJDBUJPOT
$PMVNCJB 6OJWFSTJUZ 1SFTT
.D4IFB % 8 ǉǑǑǌ .FDIBOJTNT PG MBSHFTDBMF FWPMVUJPOBSZ USFOET &WPMVUJPO
ǉǏǌǏmǉǏǎǋ
.FEMJO - , BOE * ,BD[NBSTLB Ǌǈǈǌ &WPMVUJPO PG UIF EJBUPNT 7
.PSQIPMPHJDBM BOE DZUPMPHJDBM TVQQPSU GPS UIF NBKPS DMBEFT BOE B UBYPOPNJD
SFWJTJPO 1IZDPMPHJB ǌǋǊǌǍmǊǏǈ
.FZFS % " ;FJMFJT BOE , )PSOJL Ǌǈǉǉ WDE 7JTVBMJ[JOH $BUFHPSJDBM %BUB 3
QBDLBHF WFSTJPO ǉǊǉǊ
.JMMFS " BOE . 'PPUF ǉǑǑǎ $BMJCSBUJOH UIF 0SEPWJDJBO SBEJBUJPO PG NBSJOF
MJGF JNQMJDBUJPOT GPS 1IBOFSP[PJD EJWFSTJUZ USFOET 1BMFPCJPMPHZ ǋǈǌmǋǈǑ
.PPSF 5 ǉǑǎǑ 3BEJPMBSJB DIBOHF JO TLFMFUBM XFJHIU BOE SFTJTUBODF UP TPMVUJPO
#VMMFUJO PG UIF (FPMPHJDBM 4PDJFUZ PG "NFSJDB ǐǈǊǉǈǋmǊǉǈǏ
ããã ǉǑǏǉ 3BEJPMBSJB *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU
ǐǏǊǏmǏǏǍ
.PTILPWJU[ 4 " &ISMJDI BOE % 4PVESZ ǉǑǐǋ 4JMJDFPVT NJDSPGPTTJMT PG UIF
6QQFS $SFUBDFPVT .JTIBTI 'PSNBUJPO $FOUSBM /FHFW *TSBFM $SFUBDFPVT
3FTFBSDI ǌǉǏǋmǉǑǌ
.PV % BOE & 4UPFSNFS Ǌǈǈǌ 4FQBSBUJOH 5BCFMMBSJB 	#BDJMMBSJPQIZDFBF
 TIBQF
HSPVQT CBTFE PO 'PVSJFS EFTDSJQUPST +PVSOBM PG 1IZDPMPHZ ǊǐǋǐǎmǋǑǍ
.VĨPOJ ( BOE % 7 ,FOU ǊǈǈǏ 8JEFTQSFBE GPSNBUJPO PG DIFSUT EVSJOH UIF
FBSMZ &PDFOF DMJNBUF PQUJNVN 1BMBFPHFPHSBQIZ 1BMBFPDMJNBUPMPHZ
1BMBFPFDPMPHZ ǊǍǋǋǌǐmǋǎǊ




/FXFMM / ǉǑǍǑ "EFRVBDZ PG UIF GPTTJM SFDPSE +PVSOBM PG 1BMFPOUPMPHZ ǌǐǐmǌǑǑ
/JLMBT , ǉǑǑǑ &WPMVUJPOBSZ XBMLT UISPVHI B MBOE QMBOU NPSQIPTQBDF +PVSOBM
PG &YQFSJNFOUBM #PUBOZ ǍǈǋǑmǍǊ
ǉǏǋ
/JLMBT , + Ǌǈǈǌ $PNQVUFS NPEFMT PG FBSMZ MBOE QMBOU FWPMVUJPO "OOVBM
3FWJFX PG &BSUI BOE 1MBOFUBSZ 4DJFODFT ǋǊǌǏmǎǎ
/PSSJT 3 % ǉǑǑǉ #JBTFE FYUJODUJPO BOE FWPMVUJPOBSZ USFOET 1BMFPCJPMPHZ
ǋǐǐmǋǑǑ
0MOFZ . 1 3 1 4DIFSFS 4 . #PIBUZ BOE % . )BSXPPE ǊǈǈǍ
&PDFOF0MJHPDFOF QBMFPFDPMPHZ BOE UIF EJBUPN HFOVT ,JTTFMFWJFMMB
4IFTIVLPWB1PSFUTLBZB GSPN UIF 7JDUPSJB -BOE #BTJO "OUBSDUJDB .BSJOF
.JDSPQBMFPOUPMPHZ ǍǐǍǎmǏǊ
0MOFZ . 1 3 1 4DIFSFS % . )BSXPPE BOE 4 . #PIBUZ ǊǈǈǏ
0MJHPDFOFmFBSMZ .JPDFOF "OUBSDUJD OFBSTIPSF EJBUPN CJPTUSBUJHSBQIZ %FFQ
4FB 3FTFBSDI 1BSU ** 5PQJDBM 4UVEJFT JO 0DFBOPHSBQIZ ǍǌǊǋǊǍmǊǋǌǑ
0MTIUZOTLBKB " 1 BOE ) 4JNPMB ǉǑǑǈ .PSQIPMPHZ PG UIF EJBUPN HFOVT
1TFVEPQPEPTJSB *O 1SPDFFEJOHT PG UIF ǉǈUI *OUFSOBUJPOBM %JBUPN 4ZNQPTJVN
+PFOTVV 'JOMBOE "VHVTU Ǌǐ4FQUFNCFS Ǌ ǉǑǑǐ Ǒǋ #BMPHI 4DJFOUJėD #PPLT
0MTIUZOTLBZB " 1 ǊǈǈǊ .PSQIPMPHJDBM BOE UBYPOPNJD DIBSBDUFSJTUJDT PG TPNF
1BMFPHFOF EJBUPNT PG 6LSBJOF *OUFSOBUJPOBM +PVSOBM PO "MHBF ǌǉǉǐmǉǊǎ
1BOUPDTFL + ǉǐǐǎ #FJUSÅHF ;VS ,FOOUOJTT %FS 'PTTJMFO #BDJMMBSJFO 6OHBSOT
WPM ǉ #VDIESVDLFSFJ WPO +VMJVT 1MBU[LP
1BQQBT + - ǊǈǈǍ ĉFPSFUJDBM NPSQIPTQBDF BOE JUT SFMBUJPO UP GSFTIXBUFS
(PNQIPOFNPJEm$ZNCFMMPJE EJBUPN 	#BDJMMBSJPQIZUB
 MJOFBHFT +PVSOBM PG
#JPMPHJDBM 4ZTUFNT ǉǋǋǐǍmǋǑǐ
1BUSJDL 3 BOE $ 8 3FJNFS ǉǑǏǍ ĉF %JBUPNT PG UIF 6OJUFE 4UBUFT ** WPM ǉ
"DBE /BU 4DJ 1IJMBE .POPHS
1FUFST 4 & Ǌǈǈǌ 3FMBUJWF BCVOEBODF PG 4FQLPTLJT FWPMVUJPOBSZ GBVOBT JO
$BNCSJBOm0SEPWJDJBO EFFQ TVCUJEBM FOWJSPONFOUT JO /PSUI "NFSJDB
1BMFPCJPMPHZ ǋǈǍǌǋmǎǈǈ
1FUSVTIFWTLBZB . ǉǑǎǍ 1FDVMJBSJUJFT PG UIF DPOTUSVDUJPO PG UIF TLFMFUPO PG
SBEJPMBSJBOT #PUSZPJEBF 	0SEFS /BTTFMMBSJB
 5SBOTBDUJPOT PG UIF *OTUJUVUF PG
;PPMPHZ "DBEFNZ PG 4DJFODFT 6443 	/"6ć
 ǋǍǏǑmǉǉǐ
1SPDUPS 3 Ǌǈǈǎ "SDIJUFDUVSF GSPN UIF DFMMTPVM 3FOÍ #JOFU BOE &SOTU )BFDLFM
ĉF +PVSOBM PG "SDIJUFDUVSF ǉǉǌǈǏmǌǊǌ
ǉǏǌ
1SPUIFSP % BOE / 4IVCJO ǉǑǐǑ ĉF FWPMVUJPO PG 0MJHPDFOF IPSTFT *O
% 1SPUIFSP BOE 3 4DIPDI FET ĉF &WPMVUJPO PG 1FSJTTPEBDUZMT ǉǌǊmǉǏǍ
0YGPSE 6OJWFSTJUZ 1SFTT
3 %FWFMPQNFOU $PSF 5FBN Ǌǈǉǉ 3 " -BOHVBHF BOE &OWJSPONFOU GPS
4UBUJTUJDBM $PNQVUJOH 3 'PVOEBUJPO GPS 4UBUJTUJDBM $PNQVUJOH 7JFOOB
"VTUSJB
3BCPTLZ % - BOE 6 4PSIBOOVT ǊǈǈǑ %JWFSTJUZ EZOBNJDT PG NBSJOF QMBOLUPOJD
EJBUPNT BDSPTT UIF $FOP[PJD /BUVSF ǌǍǏǉǐǋmǉǐǎ
3BVQ % . ǉǑǏǊ 5BYPOPNJD EJWFSTJUZ EVSJOH UIF 1IBOFSP[PJD 4DJFODF
ǉǏǏǉǈǎǍmǉǈǏǉ
3BVQ % . BOE 4 + (PVME ǉǑǏǌ 4UPDIBTUJD TJNVMBUJPO BOE FWPMVUJPO PG
NPSQIPMPHZãUPXBSET B OPNPUIFUJD QBMFPOUPMPHZ 4ZTUFNBUJD #JPMPHZ
ǊǋǋǈǍmǋǊǊ
3BVQ % . BOE " .JDIFMTPO ǉǑǎǍ ĉFPSFUJDBM NPSQIPMPHZ PG UIF DPJMFE TIFMM
4DJFODF ǉǌǏǉǊǑǌmǉǊǑǍ
3BWFO + " ǉǑǑǏ ĉF WBDVPMF " DPTUCFOFėU BOBMZTJT "EWBODFT JO #PUBOJDBM
3FTFBSDI ǊǍǍǑmǐǎ
3BWFO + " BOE " . 8BJUF Ǌǈǈǌ ĉF FWPMVUJPO PG TJMJDJėDBUJPO JO EJBUPNT
JOFTDBQBCMF TJOLJOH BOE TJOLJOH BT FTDBQF /FX 1IZUPMPHJTU ǉǎǊǌǍmǎǉ
3JFEFM 8 ǉǑǎǏ 4PNF OFX GBNJMJFT PG 3BEJPMBSJB *O 1SPDFFEJOHT PG UIF
(FPMPHJDBM 4PDJFUZ PG -POEPO ǉǎǌǈǉǌǐmǉǌǑ
3JFEFM 8 BOE " 4BOėMJQQP ǉǑǏǉ $FOP[PJD 3BEJPMBSJB GSPN UIF XFTUFSO
USPQJDBM 1BDJėD -FH Ǐ *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU
ǏǉǍǊǑmǉǎǏǊ
ããã ǉǑǏǐ 4USBUJHSBQIZ BOE FWPMVUJPO PG USPQJDBM $FOP[PJD SBEJPMBSJBOT
.JDSPQBMFPOUPMPHZ ǎǉmǑǎ
3PIMG ' BOE ' #PPLTUFJO ǉǑǑǈ 1SPDFFEJOHT PG UIF .JDIJHBO .PSQIPNFUSJDT
8PSLTIPQ 6OJWFSTJUZ PG .JDIJHBO .VTFVN PG ;PPMPHZ
3PTT 3 BOE 1 " 4JNT ǉǑǐǈ %FYUSBEPOBUPS 3PTT  4JNT OPW HFO BOE "CBT
3PTT  4JNT OPW HFO #BDJMMBSJB ǋǉǉǍmǉǊǏ
ǉǏǍ
ããã ǉǑǐǏ 'VSUIFS HFOFSB PG UIF #JEEVMQIJBDFBF 	EJBUPNT
 XJUI JOUFSMPDLJOH
MJOLJOH TQJOFT #SJUJTI .VTFVN 	/BUVSBM )JTUPSZ

3PUIQMFU[ " ǉǐǑǎ 6FCFS EJF 'MZTDI'VDPJEFO VOE FJOJHF BOEFSF GPTTJMF "MHFO
TPXJF ÛCFS MJBTJTDIF %JBUPNFFO GÛISFOEF )PSOTDIXÅNNF ;FJUTDISJě EFS
%FVUTDIFO (FPMPHJTDIFO (FTFMMTDIBě ǌǐǐǍǌmǑǉǌ
3PVOE ' & 3 . $SBXGPSE BOE % ( .BOO ǉǑǑǈ ĉF %JBUPNT CJPMPHZ 
NPSQIPMPHZ PG UIF HFOFSB $BNCSJEHF 6OJWFSTJUZ 1SFTT
4BCCF , BOE 8 7ZWFSNBO ǉǑǑǍ 5BYPOPNZ NPSQIPMPHZ BOE FDPMPHZ PG TPNF
XJEFTQSFBE SFQSFTFOUBUJWFT PG UIF EJBUPN HFOVT0QFQIPSB &VSPQFBO +PVSOBM
PG 1IZDPMPHZ ǋǈǊǋǍmǊǌǑ
4BOėMJQQP " ǉǑǑǈ 0SJHJO PG UIF TVCHFOFSB $ZDMBNQUFSJVN 1BSBMBNQUFSJVN BOE




4BOėMJQQP " BOE 8 3JFEFM ǉǑǏǈ 1PTU&PDFOF iDMPTFEu UIFPQFSJE SBEJPMBSJBOT
.JDSPQBMFPOUPMPHZ ǌǌǎmǌǎǊ
ããã ǉǑǏǋ $FOP[PJD 3BEJPMBSJB 	FYDMVTJWF PG UIFPQFSJET BSUPTUSPCJJET BOE
BNQIJQZOEBDJET
 GSPN UIF (VMG PG .FYJDP %4%1 -FH ǉǈ *OJUJBM 3FQPSUT PG
UIF %FFQ 4FB %SJMMJOH 1SPKFDU ǉǈǌǏǍmǎǉǉ
ããã ǉǑǐǈ " SFWJTFE HFOFSJD BOE TVQSBHFOFSJD DMBTTJėDBUJPO PG UIF "SUJTDJOT
	3BEJPMBSJB
 +PVSOBM PG 1BMFPOUPMPHZ ǉǈǈǐmǉǈǉǉ
ããã ǉǑǑǊ ĉF PSJHJO BOE FWPMVUJPO PG 1UFSPDPSZUIJEBF 	3BEJPMBSJB
 "
$FOP[PJD QIZMPHFOFUJD TUVEZ .JDSPQBMFPOUPMPHZ ǉmǋǎ
4BOėMJQQP " . 8FTUCFSH4NJUI BOE 8 3JFEFM ǉǑǐǍ $FOP[PJD 3BEJPMBSJB *O
) #PMMJ + 4BVOEFST BOE , 1FSDI/JFMTFO FET 1MBOLUPO 4USBUJHSBQIZ
ǎǋǉmǏǉǊ $BNCSJEHF 6OJWFSTJUZ 1SFTT
4DIFSFS 3 1 BOE / ,PÉ ǉǑǑǎ -BUF 1BMFPHFOF EJBUPN CJPTUSBUJHSBQIZ BOE
QBMFPFOWJSPONFOUT PG UIF OPSUIFSO /PSXFHJBO(SFFOMBOE 4FB *O
1SPDFFEJOHT PG UIF 0DFBO %SJMMJOH 1SPHSBN 4DJFOUJėD 3FTVMUT ǉǍǉǏǍmǑǑ
0DFBO %SJMMJOH 1SPHSBN
4DINJE " . . ǊǈǈǏ ĉF iQBSBEPYu EJBUPN #BDJMMBSJB QBYJMMJGFS
	#BDJMMBSJPQIZUB
 SFWJTJUFE +PVSOBM PG 1IZDPMPHZ ǌǋǉǋǑmǉǍǍ
ǉǏǎ
4DINJEU % ) ĉJFSTUFJO + #PMMNBOO BOE 3 4DIJFCFM Ǌǈǈǌ "CJPUJD GPSDJOH PG
QMBOLUPO FWPMVUJPO JO UIF DFOP[PJD 4DJFODF ǋǈǋǊǈǏmǊǉǈ
4DISBEFS ) + ǉǑǏǌ $FOP[PJD NBSJOF QMBOLUPOJD EJBUPN TUSBUJHSBQIZ PG UIF
USPQJDBM *OEJBO 0DFBO *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU
ǊǌǐǐǏmǑǎǐ
4DISBEFS ) + BOE + 'FOOFS ǉǑǏǎ /PSXFHJBO 4FB $FOP[PJD EJBUPN
CJPTUSBUJHSBQIZ BOE UBYPOPNZ *OJUJBM 3FQPSUT PG UIF %FFQ 4FB %SJMMJOH 1SPKFDU
ǋǐǑǐǑ
4FQLPTLJ +S + + ǉǑǐǐ "MQIB CFUB PS HBNNB XIFSF EPFT BMM UIF EJWFSTJUZ HP 
1BMFPCJPMPHZ ǊǊǉmǊǋǌ
4IFO # - %POH 4 9JBP BOE . ,PXBMFXTLJ Ǌǈǈǐ ĉF "WBMPO FYQMPTJPO
FWPMVUJPO PG &EJBDBSB NPSQIPTQBDF 4DJFODF ǋǉǑǐǉ
4IFTIVLPWB1PSFUTLBZB 7 4 ǉǑǎǊ /FX BOE SBSF #BDJMMBSJPQIZUB GSPN UIF
%JBUPN 4VJUF PG 4BLIBMJO <SVTTJBO BOE MBUJO> 6DIFOZZF ;BQJTLJ 4FSJZB
#JPMPHJDIFTLJJ /BVL ǋǉǋǊǈǋmǊǉǉ
4JFHFM 4 BOE / + $BTUFMMBO +S ǉǑǐǐ /POQBSBNFUSJD 4UBUJTUJDT GPS UIF #FIBWJPSBM
4DJFODFT .D(SBX )JMM Ǌ FE
4JNPOTFO 3 ǉǑǏǑ ĉF EJBUPN TZTUFN JEFBT PO QIZMPHFOZ #BDJMMBSJB ǊǑmǏǉ
ããã ǉǑǐǊ /PUF PO UIF EJBUPN HFOVT $IBSDPUJB. 1FSBHBMMP #BDJMMBSJB
Ǎǉǈǉmǉǉǎ
4JNT 1 " ǉǑǐǎ 4QIZODUPMFUIVT)BOOB "JMVSFĪB HFO OPW BOE FWPMVUJPOBSZ
USFOET XJUIJO UIF )FNJBVMPJEFBF %JBUPN 3FTFBSDI ǉǊǌǉmǊǎǑ
ããã ǉǑǐǐ ĉF GPTTJM HFOVT 5SPDIPTJSB JUT NPSQIPMPHZ UBYPOPNZ BOE
TZTUFNBUJDT %JBUPN 3FTFBSDI ǋǊǌǍmǊǍǏ
ããã ǉǑǑǈ ĉF GPTTJM EJBUPN HFOVT 'FOFTUSFMMB JUT NPSQIPMPHZ TZTUFNBUJDT
BOE QBMBFPHFPHSBQIZ #FJIFěF [VS /PWB )FEXJHJB ǉǈǈǊǏǏmǊǐǐ
ããã Ǌǈǈǎ " SFWJTJPO PG UIF HFOVT 3BĪSBZFMMB%F5POJ JODMVEJOH B
EJTDVTTJPO PO SFMBUFE HFOFSB %JBUPN 3FTFBSDI ǊǉǉǊǍmǉǍǐ
4JNT 1 " % ( .BOO BOE - , .FEMJO Ǌǈǈǎ &WPMVUJPO PG UIF EJBUPNT
JOTJHIUT GSPN GPTTJM CJPMPHJDBM BOE NPMFDVMBS EBUB 1IZDPMPHJB ǌǍǋǎǉmǌǈǊ
ǉǏǏ
4NBMM + ǉǑǌǎ 2VBOUJUBUJWF FWPMVUJPO /VNFSJDBM BOBMZTJT PG UBCMFT UP JMMVTUSBUF
UIF HFPMPHJDBM IJTUPSZ PG TQFDJFT OVNCFS JO EJBUPNT BO JOUSPEVDUPSZ TVNNBSZ
*O 1SPDFFEJOHT PG UIF 3PZBM *SJTI "DBEFNZ 4FDUJPO # #JPMPHJDBM (FPMPHJDBM
BOE $IFNJDBM 4DJFODF ǍǉǍǋmǐǈ
4NFUBDFL 7 ǉǑǑǑ %JBUPNT BOE UIF PDFBO DBSCPO DZDMF 1SPUJTU ǉǍǈǊǍmǋǊ
ããã Ǌǈǈǉ " XBUFSZ BSNT SBDF /BUVSF ǌǉǉǏǌǍmǏǌǍ
4NFUBDFL 7 1 "TTNZ BOE + )FOKFT Ǌǈǈǌ ĉF SPMF PG HSB[JOH JO TUSVDUVSJOH
4PVUIFSO 0DFBO QFMBHJD FDPTZTUFNT BOE CJPHFPDIFNJDBM DZDMFT "OUBSDUJD
4DJFODF ǉǎǍǌǉmǍǍǐ
4NJUI - ) BOE 1 . #VOKF ǉǑǑǑ .PSQIPMPHJD EJWFSTJUZ PG JOBSUJDVMBUF
CSBDIJPQPET UISPVHI UIF 1IBOFSP[PJD 1BMFPCJPMPHZ ǋǑǎmǌǈǐ
4PLBM 3 3 BOE ' + 3PIMG ǉǑǐǉ #JPNFUSZ UIF QSJODJQMFT BOE QSBDUJDF PG
TUBUJTUJDT JO CJPMPHJDBM SFTFBSDI 8) 'SFFNBO /FX :PSL ǋSE FE
4PSIBOOVT 6 Ǌǈǈǌ %JBUPN QIZMPHFOFUJDT JOGFSSFE CBTFE PO EJSFDU PQUJNJ[BUJPO
PG OVDMFBSFODPEFE 446 S3/" TFRVFODFT $MBEJTUJDT ǊǈǌǐǏmǌǑǏ
ããã ǊǈǈǏ " OVDMFBSFODPEFE TNBMMTVCVOJU SJCPTPNBM 3/" UJNFTDBMF GPS
EJBUPN FWPMVUJPO .BSJOF .JDSPQBMFPOUPMPHZ ǎǍǉmǉǊ
4QBVMEJOH 4 BOE . &EMVOE ǊǈǈǑ $ZNBUPQMFVSB *O %JBUPNT PG UIF 6OJUFE
4UBUFT IĨQXFTUFSOEJBUPNTDPMPSBEPFEVUBYBHFOVT$ZNBUPQMFVSB
ããã Ǌǈǉǈ &QJUIFNJB *O %JBUPNT PG UIF 6OJUFE 4UBUFT
IĨQXFTUFSOEJBUPNTDPMPSBEPFEVUBYBHFOVT&QJUIFNJB
4QFODFS$FSWBUP $ ǉǑǑǑ ĉF $FOP[PJD EFFQ TFB NJDSPGPTTJM SFDPSE
FYQMPSBUJPOT PG UIF %4%10%1 TBNQMF TFU VTJOH UIF /FQUVOF EBUBCBTF
1BMBFPOUPMPHJB &MFDUSPOJDB Ǌ
4QFSMJOH & " % 1JTBOJ BOE , + 1FUFSTPO Ǌǈǉǉ .PMFDVMBS QBMFPCJPMPHJDBM
JOTJHIUT JOUP UIF PSJHJO PG UIF CSBDIJPQPEB &WPMVUJPO  %FWFMPQNFOU
ǉǋǊǑǈmǋǈǋ
4UBOMFZ 4 . ǉǑǏǋ "O FYQMBOBUJPO GPS $PQFT SVMF &WPMVUJPO ǉmǊǎ
ããã ǉǑǏǐ $ISPOPTQFDJFT MPOHFWJUJFT UIF PSJHJO PG HFOFSB BOE UIF
QVODUVBUJPOBM NPEFM PG FWPMVUJPO 1BMFPCJPMPHZ Ǌǎmǌǈ
ǉǏǐ
4UFWFOT 4 4 ǉǑǌǎ 0O UIF UIFPSZ PG TDBMFT PG NFBTVSFNFOU 4DJFODF
ǉǈǋǎǏǏmǎǐǈ
4UJEPMQI 4 3 ǉǑǐǍ 0DDVSSFODF PG UIF EJBUPN(MZQIPEJTDVT TUFMMBUVT(SFWJMMF
MJWJOH JO /FX ;FBMBOE DPBTUBM XBUFST /PWB )FEXJHJB ǌǉǌǑǍmǍǈǌ
4UPFSNFS & BOE 5 -BEFXTLJ ǉǑǐǊ 2VBOUJUBUJWF BOBMZTJT PG TIBQF WBSJBUJPO JO
UZQF BOE NPEFSO QPQVMBUJPOT PG(PNQIPOFJT IFSDVMFBOB /PWB )FEWJHJB #FJI
ǋǌǏmǋǐǎ
4VUP * Ǌǈǈǌ 5BYPOPNZ PG UIF EJBUPN SFTUJOH TQPSF GPSN HFOVT -JSBEJTDVT
(SFWJMMF BOE JUT TUSBUJHSBQIJD TJHOJėDBODF .JDSPQBMFPOUPMPHZ ǍǈǍǑmǏǑ
ããã ǊǈǈǍ 0CTFSWBUJPOT PO UIF GPTTJM SFTUJOH TQPSF NPSQIPHFOVT
1FSJQUFSPQTJT HFO OPW PG UIF NBSJOF EJBUPN HFOVT $IBFUPDFSPT
	#BDJMMBSJPQIZDFBF
 JO UIF /PSXFHJBO 4FB 1IZDPMPHJB ǌǌǊǑǌmǋǈǌ
4VUP * 3 8 +PSEBO BOE . 8BUBOBCF ǊǈǈǑ 5BYPOPNZ PG NJEEMF &PDFOF
EJBUPN SFTUJOH TQPSFT BOE UIFJS BMMJFE UBYB GSPN UIF DFOUSBM "SDUJD #BTJO
.JDSPQBMFPOUPMPHZ ǍǍǊǍǑmǋǉǊ
4VUP * . 8BUBOBCF BOE 3 8 +PSEBO Ǌǈǉǉ 5BYPOPNZ PG UIF GPTTJM NBSJOF
EJBUPN SFTUJOH TQPSF HFOVT0EPOUPUSPQJT %JBUPN 3FTFBSDI ǊǎǊǍǍmǊǏǊ
4V[VLJ / BOE : "JUB Ǌǈǉǉ 3BEJPMBSJB BDIJFWFNFOUT BOE VOSFTPMWFE JTTVFT
UBYPOPNZ BOE DZUPMPHZ 1MBOLUPO BOE #FOUIPT 3FTFBSDI ǎǎǑmǑǉ
4XBO " 3 ) BOE 8 # 4BVOEFST ǉǑǐǏ 'VODUJPO BOE TIBQF JO MBUF 1BMFP[PJD
	NJE$BSCPOJGFSPVT
 BNNPOPJET 1BMFPCJPMPHZ ǊǑǏmǋǉǉ
ĉPNBT 3 % , BOE 8 & 3FJG ǉǑǑǋ ĉF TLFMFUPO TQBDF B ėOJUF TFU PG PSHBOJD
EFTJHOT &WPMVUJPO ǋǌǉmǋǎǈ
5VKJ " % . 8JMMJBNT 1 " 4JNT BOE : 5BOJNVSB ǊǈǈǑ "O JMMVTUSBUFE
DBUBMPHVF PG UZQF TQFDJNFOT GSPN UIF ).4 $IBMMFOHFS WPZBHF JO $BTUSBDBOFT
TMJEF DPMMFDUJPO JO UIF /BUVSBM )JTUPSZ .VTFVN -POEPO +PJOU )BFDLFM BOE
&ISFOCFSH 1SPKFDU 3FFYBNJOBUJPO PG UIF )BFDLFM BOE &ISFOCFSH .JDSPGPTTJM
$PMMFDUJPOT BT B )JTUPSJDBM BOE 4DJFOUJėD -FHBDZ /BUJPOBM .VTFVN PG /BUVSF
BOE 4DJFODF .POPHSBQIT ǌǈǏmǉǉ
7BO )FVSDL ) BOE 8 & #BYUFS ǉǐǑǎ " 5SFBUJTF PO %JBUPNBDFBF 8JMMJBN
8FTMFZ  4PO
ǉǏǑ
7FOBCMFT 8 / BOE # % 3JQMFZ ǊǈǈǊ .PEFSO "QQMJFE 4UBUJTUJDT XJUI 4
4QSJOHFS /FX :PSL GPVSUI FE *4#/ ǈǋǐǏǑǍǌǍǏǈ
7FSNFJK ( ǉǑǐǏ &WPMVUJPO BOE &TDBMBUJPO "O &DPMPHJDBM )JTUPSZ PG -JGF
1SJODFUPO 6OJWFSTJUZ 1SFTT
8FCTUFS . ǊǈǈǏ " $BNCSJBO QFBL JO NPSQIPMPHJDBM WBSJBUJPO XJUIJO USJMPCJUF
TQFDJFT 4DJFODF ǋǉǏǌǑǑmǍǈǊ
8IJĨBLFS 3 ǉǑǎǈ 7FHFUBUJPO PG UIF 4JTLJZPV NPVOUBJOT 0SFHPO BOE
$BMJGPSOJB &DPMPHJDBM .POPHSBQIT ǋǈǊǏǑmǋǋǐ
8JMMJBNT % . ǊǈǈǏ %JBUPN QIZMPHFOZ 'PTTJMT NPMFDVMFT BOE UIF FYUJODUJPO
PG FWJEFODF $PNQUFT 3FOEVT 1BMFWPM ǎǍǈǍmǍǉǌ
8JMMT . Ǌǈǈǉ .PSQIPMPHJDBM EJTQBSJUZ B QSJNFS *O + "ESBJO ( &EHFDPNCF
BOE # -JFCFSNBO FET 'PTTJMT QIZMPHFOZ BOE GPSN BO BOBMZUJDBM BQQSPBDI
ǍǍmǉǌǋ ,MVXFS /FX :PSL
8JMMT . % #SJHHT BOE 3 'PSUFZ ǉǑǑǌ %JTQBSJUZ BT BO FWPMVUJPOBSZ JOEFY B
DPNQBSJTPO PG $BNCSJBO BOE 3FDFOU BSUISPQPET 1BMFPCJPMPHZ Ǒǋmǉǋǈ
8JMTPO + 1 BOE " ) ,OPMM Ǌǈǉǈ " QIZTJPMPHJDBMMZ FYQMJDJU NPSQIPTQBDF GPS
USBDIFJECBTFE XBUFS USBOTQPSU JO NPEFSO BOE FYUJODU TFFE QMBOUT
1BMFPCJPMPHZ ǋǎǋǋǍmǋǍǍ
8JĨ 0 / ǉǐǐǎ ¾CFS EFO 1PMJFSTDIJFGFS WPO "SDIBOHFMTL,VSPKFEPXP JN
(PVW 4JNCJSTL 7FSIBOEMVOHFO EFS 3VTTJTDI,BJTFSMJDIFO .JOFSBMPHJTDIFO
(FTFMMTDIBě [V 4U 1FUFSTCVSH ǊǉǋǏmǉǏǏ
8SJHIU 4 ǉǑǋǊ ĉF SPMFT PG NVUBUJPO JOCSFFEJOH DSPTTCSFFEJOH BOE TFMFDUJPO
JO FWPMVUJPO *O 1SPDFFEJOHT PG UIF 4JYUI *OUFSOBUJPOBM $POHSFTT PO (FOFUJDT
ǉǋǍǎmǋǎǎ
:BOBHJTBXB : ǉǑǑǌ .FEJBSJB NBHOB :BOBHJTBXB TQ OPW B OFX GPTTJM SBQIJE
EJBUPN TQFDJFT VTFGVM GPS NJEEMF .JPDFOF EJBUPN CJPTUSBUJHSBQIZ
5SBOTBDUJPOT BOE 1SPDFFEJOHT PG UIF 1BMBFPOUPMPHJDBM 4PDJFUZ PG +BQBO /FX
TFSJFT ǉǏǌǌǉǉmǌǊǍ
ããã ǉǑǑǍB $FOP[PJD EJBUPN HFOVT #PHPSPWJB +PVTF "O FNFOEFE
EFTDSJQUJPO 5SBOTBDUJPOT BOE 1SPDFFEJOHT PG UIF 1BMBFPOUPMPHJDBM 4PDJFUZ PG
+BQBO /FX TFSJFT ǉǏǏǊǉmǌǊ
ǉǐǈ
ããã ǉǑǑǍC $FOP[PJD EJBUPN HFOVT 3PTTJFMMB%FTJLBDIBSZ FU .BIFTIXBSJ
"O FNFOEFE EFTDSJQUJPO 5SBOTBDUJPOT BOE 1SPDFFEJOHT PG UIF
1BMBFPOUPMPHJDBM 4PDJFUZ PG +BQBO ǉǏǏǉmǊǈ
:BOBHJTBXB : BOE ' "LJCB ǉǑǑǈ 5BYPOPNZ BOE QIZMPHFOZ PG UIF UISFF NBSJOF
EJBUPN HFOFSB $SVDJEFOUJDVMB %FOUJDVMPQTJT BOE/FPEFOUJDVMB #VMMFUJO PG UIF
(FPMPHJDBM 4VSWFZ PG +BQBO ǌǉǉǑǏmǋǈǉ
;BDIPT + . 1BHBOJ - 4MPBO &ĉPNBT BOE , #JMMVQT Ǌǈǈǉ 5SFOET SIZUINT
BOE BCFSSBUJPOT JO HMPCBM DMJNBUF ǎǍ .B UP QSFTFOU 4DJFODF ǊǑǊǎǐǎmǎǑǋ
;JFMJOTLJ 6 BOE 3 (FSTPOEF ǉǑǑǏ %JBUPN EJTUSJCVUJPO JO TPVUIFSO PDFBO
TVSGBDF TFEJNFOUT 	BUMBOUJD TFDUPS
 JNQMJDBUJPOT GPS QBMFPFOWJSPONFOUBM




4VQQMFNFOUBSZ 'JHVSFT GPS $IBQUFS ǋ
ǉǐǊ
-PN\YL ( MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LYZP[`
, MVY [OL *LUVaVPJ TVYWOVZWHJL VM THYPUL WSHUR[VUPJ KPH[VTZ WVW\SH[LK \ZPUN 5LW[\UL
KH[HIHZL VJJ\YYLUJLZ Z\IZHTWSLK [V H X\V[H VM  SPZ[Z \ZPUN I`SPZ[ \U^LPNO[LK Z\IZHTWSPUN
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-PN\YL ( MVSSV^PUN WHNL! 4L[YPJZ VM TVYWOVSVNPJHS KPZWHYP[` (+ HUK [H_VUVTPJ KP]LYZP[`
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$IBSBDUFS OVNCFS DPSSFTQPOET UP DPMVNO IFBEJOHT JO "QQFOEJY $ DIBSBDUFS
OVNCFS JO QBSFOUIFTFT DPSSFTQPOET UP JOEFY JO DVMMFE EBUBTFU 	BT JO 'JHVSFT   
BOE ǊǊ
 EBTI JOEJDBUFT BCTFODF JO DVMMFE EBUBTFU -PHJDBMMZ JOBQQMJDBCMF
DIBSBDUFST XFSF DPEFE BT iOu VOPCTFSWFE DIBSBDUFST XFSF DPEFE BT i u DIBSBDUFST
PCTFSWFE JO TFWFSBM TUBUFT XIFSF OP POF TUBUF DPVME CF JEFOUJėFE BT QSFEPNJOBOU
XFSF DPEFE BT iWu $IBSBDUFST CJOBSZ PS USFBUFE BT VOPSEFSFE NVMUJTUBUF
$IBSBDUFST ǉ BOE Ǌ BSF CBTFE PO UIF QMBOF TIBQF DMBTTJėDBUJPO QVCMJTIFE CZ UIF
4ZTUFNBUJDT "TTPDJBUJPO 	"OPOZNPVT ǉǑǎǊ
 UIBU SFGFSFODF DPOUBJOT B EJBHSBN
FYQMBJOJOH UIFTF TIBQFT WJTVBMMZ
ǉ 	ǉ
 #BTJD TIBQF PG WBMWF PVUMJOF JO WBMWF WJFX ǈ &MMJQUJDVT ǉ 0CMPOHVT WFM SFDUBOHVMBSJT Ǌ
3IPNCJDVT ǋ 0WBUVT ǌ 5SJBOHVMBSJT
Ǌ 	Ǌ
 "TQFDU SBUJP PG TIBQF PG WBMWF PVUMJOF JO WBMWF WJFX ǈ -JOFBSJT ǉ "OHVTUF Ǌ "OHVTUF
MBUF ǋ -BUF ǌ ǉǉ Ǎ -BUJTTJNF ǎ %FQSFTTF Ǐ 1FSEFQSFTTF
ǋ 	ǋ
 "EEJUJPOBM VOEVMBUJPOT PS DSFOVMBUJPOT TVQFSJNQPTFE PO CBTJD PVUMJOF JO WBMWF WJFX ǈ
/POF ǉ 0OF DFOUSBM FYQBOTJPO Ǌ 0OF FDDFOUSJD FYQBOTJPO ǋ 0OF DFOUSBM DPOTUSJDUJPO ǌ
5XP DPOTUSJDUJPOT Ǎ ĉSFF DPOTUSJDUJPOT ǎ 'PVS PS NPSF DPOTUSJDUJPOT
ǌ 	ǌ
 5PSTJPO PG UIF GSVTUVMF BMPOH UIF MPOHFTU BYJT JO UIF WBMWBS QMBOF 	JO QFOOBUF EJBUPNT UIF
BQJDBM BYJT
 ǈ /P UPSTJPO 	WBMWBS QMBOF ĚBU
 ǉ 5PSTJPO 	WBMWBS QMBOF UXJTUFE

Ǎ 	Ǎ
 $VSWBUVSF PG UIF GSVTUVMF BMPOH UIF MPOHFTU WBMWBSQMBOF BYJT JO UIF WBMWBS QMBOF JO WBMWF
WJFX 	BMTP UFSNFE EPSTPWFOUSBMJUZ
 ǈ /P DVSWBUVSF ǉ $POTUBOU DVSWBUVSF BMPOH BYJT Ǌ
"YJT NPTUMZ TUSBJHIU DVSWFE BU DFOUFS POMZ BYJT TMJHIUMZ CFOU ǋ "YJT NPTUMZ TUSBJHIU DVSWFE
ǉǐǏ
BU DFOUFS POMZ BYJT TUSPOHMZ CFOU ǌ "YJT CFOU JO PQQPTJUF EJSFDUJPOT FJUIFS TJEF PG UIF
NJEMJOF 	JF DFMM TJHNPJEBM JO WBMWF WJFX

ǎ 	
 5PSTJPO PG UIF GSVTUVMF BMPOH UIF QFSWBMWBS BYJT ǈ /P UPSTJPO ǉ 5PSTJPO
Ǐ 	ǎ
 $VSWBUVSF PG UIF GSVTUVMF BMPOH UIF QFSWBMWBS BYJT ǈ /P DVSWBUVSF 	QFSWBMWBS BYJT
TUSBJHIU
 ǉ $VSWBUVSF 	QFSWBMWBS BYJT OPU TUSBJHIU

ǐ 	Ǐ
 $VSWBUVSF PG UIF GSVTUVMF BMPOH UIF MPOHFTU WBMWBSQMBOF BYJT JO UIF BQJDBM QMBOF JO HJSEMF
WJFX 	JO QFOOBUF EJBUPNT DVSWBUVSF PG UIF BQJDBM BYJT JO UIF BQJDBM QMBOF
 ǈ /P DVSWBUVSF
ǉ $POTUBOU DVSWBUVSF BMPOH BYJT Ǌ "YJT NPTUMZ TUSBJHIU DVSWFE BU DFOUFS POMZ BYJT TMJHIUMZ
CFOU ǋ "YJT NPTUMZ TUSBJHIU DVSWFE BU DFOUFS POMZ BYJT TUSPOHMZ CFOU ǌ 4JOVPVT PS
TJHNPJEBM
Ǒ 	ǐ
 1MBOWJFX TIBQF PG BQJDFT 	JG IFUFSPQPMBS TIBQF PG IFBEQPMF
 ǈ 3PTUSBUF ǉ $BQJUBUF Ǌ
"QJDVMBUF ǋ #SPBEMZ SPVOEFE ǌ "DVUF PS BDVUFMZ SPVOEFE Ǎ -POH OFFEMFMJLF IPSO
MPOHFS UIBO NBJO CPEZ
ǉǈ 	
 1MBOWJFX TIBQF PG BQFY BU GPPUQPMF JG IFUFSPQPMBS ǈ 3PTUSBUF ǉ $BQJUBUF Ǌ
"QJDVMBUF ǋ #SPBEMZ SPVOEFE ǌ "DVUF PS BDVUFMZ SPVOEFE Ǎ -POH OFFEMFMJLF IPSO
MPOHFS UIBO NBJO CPEZ
ǉǉ 	Ǒ
 7BMWF TJNJMBSJUZ ǈ 7BMWFT TJNJMBS 	JTPWBMWBS
 ǉ 7BMWFT EJTTJNJMBS 	IFUFSPWBMWBS

ǉǊ 	ǉǈ
 (FOFSBM UPQPHSBQIZ PG WBMWF GBDF 	JHOPSJOH BQJDBM FMFWBUJPOT JG BOZ
 ǈ 'MBU ǉ
$POWFY EJBNFUFS PG DVSWBUVSF TJHOJėDBOUMZ HSFBUFS UIBO UIF TIPSUFTU EJNFOTJPO PG UIF WBMWF
JO UIF WBMWBS QMBOF Ǌ $POWFY EJBNFUFS PG DVSWBUVSF DPNQBSBCMF UP TIPSUFTU EJNFOTJPO PG
WBMWF JO WBMWBS QMBOF ǋ $PODBWF ǌ 7BMWF GBDF TFU JO EFFQMZ JOWBHJOBUFE JOUFSJPS Ǎ 4USPOHMZ
ESBXO PVU WFSUJDBMMZ JOUP B DPOFMJLF TIBQF
ǉǋ 	ǉǉ
 4FDPOE PSEFS UPQPHSBQIZ PG GPMET TVQFSJNQPTFE PO UIBU BCPWF ǈ /POF ǉ
$PODFOUSJD VOEVMBUJPOTSJTFT Ǌ 5SBOTWFSTF QMJDBUJPOTGPMET PS VOEVMBUJPOT HFOUMF ǋ
5SBOTWFSTF QMJDBUJPOTGPMET PS VOEVMBUJPOT TUSPOH ǌ $PSSVHBUJPOT Ǎ -POHJUVEJOBM
QMJDBUJPOT 	JF QBSBMMFM UP BQJDBM BYJT

ǉǌ 	
 5PQPHSBQIJD TFDUPST 	BMUFSOBUFMZ SBJTFE BOE EFQSFTTFE
 ǈ /POF ǉ ĉSFF ėWF PS VQ UP
UFO TFDUPS QBJST
ǉǍ 	
 4VMDJ EJWJEJOH WBMWF GBDF JOUP TFHNFOUT 	QFS FMPOHBUJPO BYJT FH ǋ TVMDJ JO USJBOHVMBS
GPSN  ǉ TVMDVT
 ǈ "CTFOU ǉ 0OF TVMDVT 	UXP TFHNFOUT
 Ǌ 5XP TVMDJ 	UISFF TFHNFOUT

ǋ ĉSFF TVMDJ ǌ 'PVS TVMDJ Ǎ 'JWF TVMDJ
ǉǎ 	
 0SJFOUBUJPO PG TVMDJ ǈ 4VMDJ USBOTWFSTF UP BYJT PG FMPOHBUJPO JF BQJDBM BYJT JO QFOOBUFT
MPOHFTU BYJT JO DFOUSJDT ǉ 4VMDJ MPOHJUVEJOBM JF QBSBMMFM UP BYJT PG FMPOHBUJPO JF BQJDBM BYJT
JO QFOOBUFT MPOHFTU BYJT JO DFOUSJDT
ǉǏ 	
 %FQUI PG TVMDJ ǈ 4IBMMPX 	MFTT UIBO NBOUMF IFJHIU
 ǉ %FFQ
ǉǐ 	ǉǊ
 5PQPHSBQIZ PO BQJDFT 	PS GPS DFOUSJD GPSNT XJUIPVU DMFBS BQJDFT BMPOH WBMWF GBDF
NBSHJO
 ǈ /P UPQPHSBQIZ 	ĚBU
 ǉ 4MJHIUMZ FMFWBUFE IFJHIU MFTT UIBO NBOUMF IFJHIU Ǌ
1SPOPVODFE BQJDBM FMFWBUJPO IFJHIU HSFBUFS UIBO NBOUMF IFJHIU CVU MFTT UIBO MPOHFTU WBMWF
XJEUI JO WBMWF WJFX ǋ &YUSFNF BQJDBM FMFWBUJPO IFJHIU HSFBUFS UIBO MPOHFTU WBMWF XJEUI JO
WBMWF WJFX 	iBQJDBM IPSOTu
ǉǑ 	
 4JNJMBSJUZ JO UPQPHSBQIZ CFUXFFO PS BNPOH BQJDFT ǈ 5PQPHSBQIZ TJNJMBS CFUXFFO PS
BNPOH BQJDFT ǉ 0OF BQFY NPSF FMFWBUFE UIBO PUIFS	T

Ǌǈ 	ǉǋ
 8JEUI PG BQJDBM FMFWBUJPOT ǈ -FTT UIBO UIF GVMM XJEUI PG UIF BQJDFT ǉ "QJDBM
FMFWBUJPOT BT XJEF BT UIF BQJDFT
Ǌǉ 	ǉǌ
 4IBQF PG BQJDBM FMFWBUJPO TVNNJU ǈ 1PJOUFE ǉ 'MBĨFOFE Ǌ 3PVOEFE
ǉǐǐ
ǊǊ 	ǉǍ
 $FOUSBM FMFWBUJPO PS EFQSFTTJPO ǈ "CTFOU ǉ &MFWBUJPO QSFTFOU DPNQBSBCMF JO IFJHIU
UP TNBMMFTU EJNFOTJPO PG WBMWF JO WBMWBS QMBOF ǉ &MFWBUJPO QSFTFOU TJHOJėDBOUMZ MBSHFS JO
IFJHIU UIBO TNBMMFTU EJNFOTJPO PG WBMWF JO WBMWBS QMBOF Ǌ %FQSFTTJPO QSFTFOU
Ǌǋ 	ǉǎ
 $FOUSBM FMFWBUJPO PS EFQSFTTJPO QPTJUJPO ǈ -PDBUFE BU DFOUFS PG WBMWF ǉ -PDBUFE JO
FDDFOUSJD QPTJUJPO
Ǌǌ 	ǉǏ
 $FOUSBM FMFWBUJPO TIBQF ǈ /BSSPX DPODBWF 	iIPSOu UZQF




 $FOUSBM FMFWBUJPO DVSWBUVSF ǈ $FOUSBM FMFWBUJPO TUSBJHIU ǉ $FOUSBM FMFWBUJPO DVSWFE
Ǌǎ 	ǉǑ
 "OHMF CFUXFFO WBMWF GBDF BOE NBOUMF ǈ /P DMFBS EJTUJODUJPO ǉ Ǒǈ EFHSFF BOHMF Ǌ
0CUVTF BOHMF
ǊǏ 	Ǌǈ
 0SOBNFOU BU KVODUJPO CFUXFFO WBMWF GBDF BOE NBOUMF ǈ /P PSOBNFOU ǉ 3PX PG
TJNQMF TIPSU TQJOFT PS TQJOVMFT Ǌ /VNFSPVT FMPOHBUFE PS PSOBNFOUFE TQJOFT PS
DPOTQJDVPVT NBSHJOBM QSPDFTTFT DBO CF TFUBF PS FYJUT PG SJNPQPSUVMBF
Ǌǐ 	Ǌǉ
 &WJEFODF GPS PSOBNFOU BU KVODUJPO CFUXFFO WBMWF GBDF BOE NBOUMF PS NBSHJOBM SJEHF
QSPWJEJOH MJOLJOH TUSVDUVSF ǈ "CTFOU ǉ *OUFSMPDLJOH TQJOFT 	PS TFUBF

ǊǑ 	ǊǊ
 .BSHJOBM SJEHF BU KVODUJPO CFUXFFO WBMWF GBDF BOE NBOUMF ǈ "CTFOU ǉ ĉJDLFOFE
SJN Ǌ -PX SBJTFE WFSUJDBM SJEHF OPU SJTJOH BCPWF BQJDBM FMFWBUJPOT XIFSF QSFTFOU ǋ )JHI
SBJTFE WFSUJDBM SJEHF FYUFOEJOH UP IFJHIU PG BQJDBM FMFWBUJPOT XIFSF QSFTFOU
ǋǈ 	Ǌǋ
 7BSJBUJPO JO IFJHIU PG NBSHJOBM SJEHF BSPVOE QFSJNFUFS ǈ )FJHIU DPOTUBOU ǉ
.BSHJOBM SJEHF MPXFS JO QMBDFT BU BQJDFT JG QSFTFOU
ǋǉ 	Ǌǌ
 %FQUI PG NBOUMF ǈ /P NBOUMF BQQBSFOU ǉ 4IBMMPX NBOUMF EFQUI MFTT UIBO IBMG PG UIF
TIPSUFTU EJNFOTJPO PG UIF WBMWF GBDF JO WBMWF WJFX 	GPS DJSDVMBS GPSNT NBOUMF EFQUI MFTT UIBO
SBEJVT
 Ǌ %FFQ NBOUMF EFQUI SPVHIMZ FRVBM UP PS HSFBUFS UIBO IBMG UIF TIPSUFTU EJNFOTJPO
	SBEJVT GPS DJSDVMBS GPSNT
 CVU OPU HSFBUFS UIBO UIF TIPSUFTU EJNFOTJPO 	EJBNFUFS GPS
DJSDVMBS GPSNT
 ǋ 7FSZ EFFQ NBOUMF EFQUI HSFBUFS UIBO UIF TIPSUFTU EJNFOTJPO PG UIF WBMWF
GBDF JO WBMWF WJFX 	GPS DJSDVMBS GPSNT NBOUMF EFQUI HSFBUFS UIBO EJBNFUFS

ǋǊ 	ǊǍ
 4ZNNFUSZ PG NBOUMF JO HJSEMF WJFX ǈ .BOUMF EFQUI FRVBM BSPVOE WBMWF ǉ .BOUMF
EFFQFS PO POF TJEF UIBO PO UIF PUIFS
ǋǋ 	Ǌǎ
 .BOUMF UIJDLOFTT 	SFMBUJWF UP WBMWF GBDF
 ǈ ĉJO ǉ /PSNBM Ǌ ĉJDL
ǋǌ 	ǊǏ
 .BOUMF TIBQF JO DSPTT TFDUJPO ǈ 4USBJHIU ǉ $POWFY 	CPXFE PVU
 Ǌ $PODBWF
ǋǍ 	Ǌǐ
 8BSUT PS QMBRVFT PO NBOUMF FYUFSJPS ǈ "CTFOU ǉ 1SFTFOU
ǋǎ 	ǊǑ
 $JSDVNGFSFOUJBM SJEHF PS SJEHFT PO NBOUMF FYUFSJPS ǈ "CTFOU ǉ 1SFTFOU
ǋǏ 	ǋǈ
 4QJOFT PO NBOUMF FYUFSJPS ǈ "CTFOU ǉ 1SFTFOU
ǋǐ 	ǋǉ
 0SOBNFOU BU NBOUMF FEHF 	GVSUIFTU GSPN WBMWF GBDF
 ǈ /POF NBOUMF FEHF QMBJO ǉ
3JN 	BOOVMBS UIJDLFOJOH TVSSPVOEJOH NBOHMF FEHF
 Ǌ 3JCCFE 	SBEJBM SJEHFT PO NBOUMF
FEHF
 ǋ $SJNQFE ǌ 7FSUJDBM NBSHJOBM TQJOFT Ǎ -POH IPSJ[POUBMMZ QSPKFDUJOH TQJOFT
ǋǑ 	ǋǊ
 #SJN 	NBOUMF FEHF UVSOFE PVUXBSE MJLF B IBU
 ǈ "CTFOU ǉ /BSSPX CSJN QSFTFOU Ǌ
8JEF VQUVSOFETDBMMPQFE CSJN
ǌǈ 	
 #SJN PSOBNFOU ǈ /POF ǉ 4QJOFT
ǌǉ 	ǋǋ
 .BOUMF QPSF UZQF ǈ /P QPSFT ǉ 1PSFT PG VOLOPXO TUSVDUVSF 	QVODUB
 Ǌ 1PSPJE




 .BOUMF QPSF BSSBOHFNFOU ǈ *O 	WFSUJDBM
 DPMVNOT ǉ *O IPSJ[POUBM SPXT Ǌ *O
EJBHPOBM SPXT ǋ *O TNBMM ėFMET PS QBUDIFT ǌ *SSFHVMBSMZ TDBĨFSFE
ǌǋ 	ǋǍ
 &YUFSOBM DPTUBFSJCTSJEHFT ǈ "CTFOU ǉ $PTUBF JO SFUJDVMBUF QBĨFSO Ǌ
"OBTUPNPTJOH DPTUBF DPWFSJOH FYUFSOBM WBMWF TVSGBDF ǋ $PTUBF TFQBSBUJOH SPXT PG QPSFT ǌ
ǉǐǑ
1SPNJOFOU SBEJBM DPTUBF JO DFOUSBM BSFB POMZ Ǎ4IPSU DPTUBF BU WBMWF FEHF POMZ
ǌǌ 	ǋǎ
 3BZT ǈ "CTFOU ǉ 1SFTFOU
ǌǍ 	
 4IBQF PG SBZT ǈ 4QBEFTIBQFE ǉ %SPQ PS QFBSTIBQFE Ǌ 'BOTIBQFE ǋ 0WBUF PS
TVCPWBUF
ǌǎ 	ǋǏ
 0OF SBZ EJĎFST GSPN UIF PUIFST ǈ /P SBZT TJNJMBS ǉ :FT
ǌǏ 	
 3BZT SBJTFE ǈ /P SBZT OPU SBJTFE ǉ 3BZT EPNFE PS BSDIFE
ǌǐ 	ǋǐ
 3BZ TMJUT 	VOEFSTJEF PG SBZ DIBNCFS
 ǈ 4MJUT QJFSDF ĚPPS PG DIBNCFS PWFS DFOUSBM
FYQBOTJPO POMZ ǉ 4MJUT QJFSDF ĚPPS PG DIBNCFS PWFS DFOUSBM FYQBOTJPO BOE BU MFBTU B QBSU PG
UIF NBSHJOBM QSPMPOHBUJPO
ǌǑ 	ǋǑ
 (SBOVMFT PS XBSUT ǈ "CTFOU ǉ 1SFTFOU PO WBMWF GBDF Ǌ *O SBEJBUJOH QBĨFSO ǋ *O
DFOUSBM BSFB POMZ
Ǎǈ 	ǌǈ
 4VSGBDF UFYUVSF ǈ /POF ǉ $PSSVHBUFE Ǌ 1JĨJOH JO CFUXFFO BSFPMBF ǋ 3BEJBM SJEHFT
BOE HSPPWFT
Ǎǉ 	ǌǉ
 %JTUJODU DFOUSBM BSFB 	PUIFS UIBO B TUFSOVN
 ǈ /POF ǉ %JTUJODU DFOUSBM BSFB SPVOE
TIBQF Ǌ %JTUJODU DFOUSBM BSFB OBWJDVMPJE TIBQF
ǍǊ 	ǌǊ
 %JTUJOHVJTIJOH DIBSBDUFSJTUJD PG DFOUSBM BSFB ǈ 'JOFS PS DPBSTFS QPSFT PS TUSJBF ǉ
)ZBMJOF Ǌ %JTUBOU BOE TDBĨFSFE QPSFT
Ǎǋ 	ǌǋ
 0SOBNFOU BU QFSJQIFSZ PG DFOUSBM BSFB ǈ /POF ǉ )ZBMJOF OPOBSFPMBUFE TVMDVT Ǌ




 4FUBF ǈ /POF ǉ 0OF OFBS FBDI QPMF Ǌ .BOZ BSJTJOH BSPVOE QFSJQIFSZ
ǍǍ 	ǌǌ
 5VCVMBS TQJOFT ǈ "CTFOU ǉ 0OF PS UXP UVCVMBS TQJOFT BU DFOUFS PG WBMWF Ǌ 3JOH PG
UVCVMBS TQJOFT
Ǎǎ 	ǌǍ
 4QJOVMFT ǈ "CTFOU ǉ 1SFTFOU CFUXFFO QPSFT
ǍǏ 	
 )BJSMJLF ėMBNFOUT ǈ "CTFOU ǉ 1SFTFOU
Ǎǐ 	ǌǎ
 $PMMBS 	FYUFOEFE NFNCSBOPVT XJOH PO UIF PVUFS TJEF PG UIF WBMWF
 PS $BSJOB 	ĚBU
DPMMBSMJLF TUSVDUVSF CFUXFFO DFOUSBM BSFB BOE WBMWF GBDF NBSHJO
 ǈ "CTFOU ǉ 1SFTFOU
ǍǑ 	ǌǏ
 3PCVTU MJOLJOH QSPDFTTFT UIBU TMPU UPHFUIFS DMBTQ FBDI PUIFS PS JOUFSEJHJUBUF ǈ
"CTFOU ǉ 1SFTFOU PO BQJDFTPO PS BT BQJDBM FMFWBUJPOT Ǌ 1SFTFOU BU WBMWF DFOUFS PS JO
DFOUSBM BSFB
ǎǈ 	ǌǐ
 4IBQF PG TUSVDUVSBM QBĨFSO DFOUFS PG QSJNBSZ TJMJDB SJCT ǈ 3JOHTIBQFE QSJODJQBM SJC
	BOOVMVT
 ǉ -JOFBS QSJODJQBM SJC 	TUFSOVN

ǎǉ 	ǌǑ
 1BDLJOHDPPSEJOBUJPO PG QPSFT ǈ )FYBHPOBM ǉ 4RVBSF Ǌ *O SPXT ǋ 4DBĨFSFE
JSSFHVMBSMZ
ǎǊ 	Ǎǈ
 *G IFYBHPOBM BSSBOHFNFOU PG QPSFT ǈ *O TUSBJHIU SPXT 	GPS DFOUSJDT MJOFBUBUZQF
UBOHFOUJBM BSFPMBUJPO GPS QFOOBUFT EFDVTTBUFQVODUBUF BOE USBOWFSTFPCMJRVF TUSJBUF
 ǉ *O
TUSBJHIU SPXT CVU DPMMFDUFE JO SBEJBM CVOEMFT 	SBEJBM GBTDJDVMBUF
 Ǌ *O DVSWFE SPXT
DPMMFDUFE JO SBEJBM CVOEMFT XJUI DVSWFE FEHFT 	SBEJBM GBTDJDVMBUF DVSWBUVMVT UZQF
 ǋ 8JUI
TFDPOEBSZ SPXT JO TQJSBMT ǌ *O SPXT DPODBWF UPXBSET NBSHJO 	FDDFOUSJDB UZQF

ǎǋ 	Ǎǉ
 *G TRVBSF PS JO SPXT PSJFOUBUJPO PG QPSF SPXT SFMBUJWF UP TUSVDUVSBM QBĨFSO DFOUFS ǈ
0SUIPHPOBM UP TUSVDUVSBM QBĨFSO DFOUFSTUFSOVN 	GPS DFOUSJDT SBEJBM BSFPMBUJPO GPS
QFOOBUFT USBOTWFSTF BOE MPOHJUVEJOBM TUSJBF
 ǉ 0SJFOUBUJPO WBSJBCMF BMPOH QBĨFSO DFOUFS
Ǌ 0SJFOUBUJPO WBSJBCMF BMPOH QBĨFSO DFOUFS CVU QFSQFOEJDVMBS UP BQJDBM BYJTBYJT PG
FMPOHBUJPO
ǎǌ 	ǍǊ
 *G BSSBOHFNFOU PG QPSFT WBSJBCMF BMPOH QBĨFSO DFOUFS BOHMF XJUI QBĨFSO DFOUFS JO UIF




 *G BSSBOHFNFOU PG QPSFT WBSJBCMF BMPOH QBĨFSO DFOUFS BOHMF XJUI QBĨFSO DFOUFS BU UIF
BQJDFT PG UIF WBMWF ǈ 0SUIPHPOBM ǉ %JWFSHFOU 	SBEJBUJOH
 Ǌ $POWFSHFOU
ǎǎ 	Ǎǋ
 *G QPSFT JO SPXT 	iTUSJBFu JO QFOOBUFT
 OVNCFS PG SPXT QFS TUSJBUJPO ǈ 0OF 	JO
QFOOBUFT VOJTFSJBUF
 ǉ 5XP 	JO QFOOBUFT CJTFSJBUF




 6OJGPSNJUZ PG QPSF TJ[F ǈ 6OJGPSNIPNPHFOFPVT ǉ -BSHFS BU QBĨFSO DFOUFS
CFDPNJOH TNBMMFS UPXBSE NBSHJO Ǌ 4NBMMFS BU QBĨFSO DFOUFS CFDPNJOH MBSHFS UPXBSE
NBSHJO ǋ *SSFHVMBS
ǎǐ 	ǍǍ
 1PSF TJ[F ǈ 'JOF ǉ /PSNBM Ǌ $PBSTF ǋ 7FSZ MBSHF 	XJUI B EJBNFUFS B RVBSUFS PG UIF
TIPSUFTU SBEJVT PG UIF WBMWF GBDF PS MBSHFS

ǎǑ 	Ǎǎ
 1PSF TIBQF ǈ $JSDVMBS ǉ 0WBM Ǌ 2VBESBUF ǋ 3FDUBOHVMBS 	CVU OPU RVBESBUF
 ǌ
2VBESBOHVMBS 	CVU OPU SFDUBOHVMBS
 Ǎ 4MJUMJLF ǎ 1BQJMMPTF
Ǐǈ 	ǍǏ
 "WFSBHF QSPYJNJUZ PG QPSFT ǈ $MPTFMZ QBDLFE 	FEHFT PG QPSFT MFTT UIBO POF QPSF
SBEJVT BQBSU
 ǉ -PPTFMZ QBDLFE 	FEHFT PG QPSFT NPSF UIBO POF QPSF SBEJVT CVU OPU NVDI
NPSF UIBO POF QPSF EJBNFUFS BQBSU




 3FHVMBSJUZ PG QPSF QSPYJNJUZTQBDJOH ǈ 3FHVMBS ǉ *SSFHVMBS NPSF DMPTFMZ TQBDFE BU
QPMFT Ǌ *SSFHVMBS NPSF XJEFMZ TQBDFE BU QPMFT ǋ *SSFHVMBS NPSF DMPTFMZ TQBDFE BU
NBSHJOT ǌ *SSFHVMBS NPSF XJEFMZ TQBDFE BU NBSHJOT
ǏǊ 	ǍǑ
 1PSF PQFOJOHT BU FYUFSOBM WBMWF TVSGBDF ǈ /P DPOTUSJDUJPO ǉ 'PSBNFO Ǌ 7FMVN
Ǐǋ 	
 1PSF PQFOJOHT BU JOUFSOBM WBMWF TVSGBDF ǈ /P DPOTUSJDUJPO ǉ 'PSBNFO Ǌ 7FMVN
Ǐǌ 	
 5ZQF PG WFMVN ǈ $SJCSVN PS IZNFO ǉ 3PUB Ǌ 7PMB ǋ #BST
ǏǍ 	
 7FMVN UPQPHSBQIZ ǈ 7FMVN ĚVTI XJUI WBMWF TVSGBDF ǉ %FQSFTTFE WFMVN Ǌ %PNFE PS
SBJTFE WFMVN
Ǐǎ 	ǎǈ
 1PSF TUSVDUVSF JEFOUJėFE BT QTFVEPMPDVMBUF ǈ /P ǉ :FT
ǏǏ 	ǎǉ
 "MWFPMJ ǈ "CTFOU ǉ 1SFTFOU
Ǐǐ 	ǎǊ
 1PSFMMJ JO CFUXFFO QPSFT ǈ "CTFOU ǉ 1SFTFOU
ǏǑ 	ǎǋ
 1BTTBHF QPSFT ǈ "CTFOU ǉ 1SFTFOU
ǐǈ 	ǎǌ
 #VMMVMBF ǈ "CTFOU ǉ 1SFTFOU
ǐǉ 	ǎǍ
 1TFVEPOPEVMVT ǈ "CTFOU ǉ 1SFTFOU
ǐǊ 	ǎǎ
 3JOH PG TQFDJBMJ[FE PQFOJOHT ǈ "CTFOU ǉ 3JOH PG SBEJBMMZ FMPOHBUF PQFOJOHT Ǌ 3JOH
PG TVCUSJBOHVMBS BQFSUVSFT
ǐǋ 	ǎǏ
 )ZBMJOF BSFB BU NBSHJO PG WBMWF GBDF ǈ "CTFOU ǉ 1SFTFOU
ǐǌ 	ǎǐ
 )ZBMJOF SJOH OFBS NBSHJO PG WBMWF GBDF ǈ "CTFOU ǉ 1SFTFOU
ǐǍ 	ǎǑ
 "QJDBM QTFVEPTFQUVN 	NFNCSBOPVT DPTUB PO UIF JOOFS TJEF PG UIF WBMWF QSPKFDUJOH JO
UIF WBMWBS QMBOF
 ǈ "CTFOU ǉ 1SFTFOU
ǐǎ 	Ǐǈ
 "OOVMBS QTFVEPTFQUVN 	EJBQISBHNMJLF JOHSPXUI PG DFMM XBMM QSPKFDUJOH JOUP DFMM
JOUFSJPS
 PO NBOUMF i3JOHMFJTUFu ǈ "CTFOU ǉ 1SFTFOU BU PS WFSZ OFBS NBOUMF FEHF 	GBSUIFTU
GSPN WBMWF GBDF
 Ǌ 1SFTFOU BU PS WFSZ OFBS NBOUMF FEHF 	GBSUIFTU GSPN WBMWF GBDF
 CVU BU
BQJDFT POMZ ǋ 1SFTFOU CFUXFFO NBOUMF FEHF BOE SJN
ǐǏ 	Ǐǉ
 1TFVEPTFQUBF QBSBMMFM UP UIF USBOTBQJDBM QMBOF PS BMPOH B SBEJVT 	GPS OPOCJMBUFSBM
GPSNT
 QSJNBSZ QTFVEPTFQUBF 	TFOTV :BOBHJTBXB BOE "LJCB ǉǑǑǈ JOUFSOBM JOHSPXUI PG UIF
WBMWF UIBU TQBOT UIF WBMWF GSPN TJEF UP TJEF QFOFUSBUFT EFFQMZ TFQBSBUJOH WBMWF DPNQMFUFMZ
JOUP DPNQBSUNFOUT BMTP SFGFSSFE UP BT DPTUBF
 ǈ "CTFOU ǉ 1SFTFOU XJUIPVU NBSHJOBM
UIJDLFOJOHT PS CSBODIJOH Ǌ 1SFTFOU XJUI NBSHJOBM UIJDLFOJOHT ǋ 1SFTFOU BOE CSBODIJOH
ǐǐ 	ǏǊ
 $SPTTCBST PS CBTBM SJEHFT BUPQ QSJNBSZ QTFVEPTFQUBF ǈ "CTFOU ǉ 1SFTFOU
ǉǑǉ
ǐǑ 	Ǐǋ
 1TFVEPTFQUBF QBSBMMFM UP UIF USBOTBQJDBM QMBOF PS BMPOH B SBEJVT TFDPOEBSZ
QTFVEPTFQUBF 	TFOTV :BOBHJTBXB BOE "LJCB ǉǑǑǈ JOUFSOBM JOHSPXUI PG UIF WBMWF UIBU TQBOT
UIF WBMWF GSPN TJEF UP TJEF CVU EPFT OPU QFOFUSBUF EFFQMZ BOE EPFT OPU TFQBSBUF WBMWF
DPNQMFUFMZ JOUP DPNQBSUNFOUT BMTP SFGFSSFE UP BT DPTUBF PS SJCT
 ǈ "CTFOU ǉ 1SFTFOU CVU
OPU BTTPDJBUFE XJUI TUSJBF PS EJWJEJOH TUSJBF JOUP HSPVQT PS TFDUPST Ǌ 1SFTFOU CFUXFFO FBDI
TUSJB 	USBOTWFSTF SJCT JO QFOOBUFT

Ǒǈ 	Ǐǌ
 .BSHJOBM SJCT 	JOHSPXUI QSPKFDUJOH JOUP WBMWF JOUFSJPS QBSBMMFM UP UIF USBOTBQJDBM QMBOF
PS BMPOH B SBEJVT CVU OPU TQBOOJOH UIF WBMWF TJEF UP TJEF
 ǈ "CTFOU ǉ 1SFTFOU
Ǒǉ 	ǏǍ
 "QJDBM ėFMET 	JG IFUFSPQPMBS PO IFBEQPMF
 ǈ "CTFOUVOEJĎFSFOUJBUFE GSPN SFTU PG
WBMWF GBDF ǉ 0DFMMJ 	QMBUF PG TJMJDB OPSNBMMZ XJUI UIJDLFOFE TUSVDUVSFMFTT SJN QJFSDFE CZ
DMPTFMZ QBDLFE IPMFT PS QPSFMMJ
 Ǌ 1TFVEPDFMMJ 	ėFME PG QPSFT PG TNBMMFS TJ[F UIBO UIF NBJO
QBSU PG UIF WBMWF GBDF
 ǋ 0DFMMVMJ 	TUSVDUVSFE UIF TBNF BT BO PDFMMVT CVU XJUI GFX QPSFMMJ
BOE B SBJTFE SJN
 ǌ 0DFMMVMJNCVT 	PO UIF NBOUMF DPNQPTFE PG SPXT PG TNBMM QPSFT
BSSBOHFE JO BO PSEFSFE NBOOFS BOE EFQSFTTFE GSPN UIF WBMWF TVSGBDF 4JWFS FU BM Ǌǈǈǎ

ǑǊ 	Ǐǎ
 "QJDBM QPSF ėFME QPSF BSSBOHFNFOU ǈ 3BEJBM 	PS TDBĨFSFE
 ǉ *O SPXT
Ǒǋ 	ǏǏ
 "QJDBM ėFME DPTUBF 	JG IFUFSPQPMBS PO IFBEQPMF
 ǈ "CTFOU ǉ $PTUBUF BQJDBM ėFME
BQJDBM ėFME DPNQPTFE PG MBNFMMBF PS CBST XJUI QPSFT TVOL CFUXFFO FBDI CBS
Ǒǌ 	Ǐǐ
 "QJDBM ėFMET PO GPPUQPMF JG IFUFSPQPMBS ǈ "CTFOUVOEJĎFSFOUJBUFE GSPN SFTU PG WBMWF
GBDF ǉ 0DFMMJ Ǌ 1TFVEPDFMMJ ǋ 0DFMMVMJ ǌ "QJDBM BSFB IZBMJOF
ǑǍ 	
 "QJDBM ėFME DPTUBF 	JG IFUFSPQPMBS PO GPPUQPMF
 ǈ "CTFOU ǉ $PTUBUF BQJDBM ėFME
BQJDBM ėFME DPNQPTFE PG MBNFMMBF PS CBST XJUI QPSFT TVOL CFUXFFO FBDI CBS
Ǒǎ 	ǏǑ
"QJDBM PSOBNFOU ǈ "CTFOU ǉ 4JOHMF MJOLJOH TQJOF BU FBDI BQFY 	QSPKFDUJOH QBSBMMFM UP
QFSWBMWBS BYJT
 Ǌ 5XP MJOLJOH TQJOFT BU FBDI BQFY 	QSPKFDUJOH QBSBMMFM UP QFSWBMWBS BYJT
 ǋ
5XP QSPNJOFOU TQJOFT PO POF QPMF 	QSPKFDUJOH QFSQFOEJDVMBS UP QFSWBMWBS BYJT

ǑǏ 	
 1PSFT PO TJEFT PG BQJDBM FMFWBUJPO ǈ $POUJOVPVT XJUITJNJMBS UP SFTU PG WBMWF GBDF
TVSGBDF ǉ /P QPSFT PO TJEFT PG BQJDBM FMFWBUJPO Ǌ 1PSFT QSFTFOU CVU TJHOJėDBOUMZ SFEVDFE
JO OVNCFS SFMBUJWF UP WBMWF TVSGBDF
Ǒǐ 	ǐǈ
 4USVĨFE QSPDFTTFT 	GVMUPQPSUVMBF
 ǈ "CTFOU ǉ 0OF QSFTFOU Ǌ 5XP QSFTFOU ǋ
ĉSFF PS NPSF QSFTFOU
ǑǑ 	ǐǉ
 -PDBUJPO PG TUSVĨFE QSPDFTT	FT
 ǈ "U DFOUFS PG WBMWF GBDF ǉ 0O WBMWF GBDF OPU JO
DFOUFS Ǌ "U SJN 	WBMWF GBDFNBSHJO KVODUJPO
 ǋ *O SJOH BSPVOE NBOUMF ǌ *O SJOH CFOFBUI
QSPDFTTFT
ǉǈǈ 	ǐǊ
 4USVDUVSF PG TUSVĨFE QSPDFTT	FT
 ǈ 4IPSU UVCFT ǉ -POH UVCFT
ǉǈǉ 	ǐǋ
 -BCJBUF QSPDFTTFT 	SJNPQPSUVMBF
 ǈ "CTFOU ǉ 0OF QSFTFOU Ǌ 5XP 1SFTFOU ǋ
ĉSFF PS NPSF QSFTFOU
ǉǈǊ 	ǐǌ
 -PDBUJPO PG MBCJBUF QSPDFTT	FT
 ǈ "U DFOUFS PG WBMWF GBDF ǉ 0O WBMWF GBDF OPU JO
DFOUFS Ǌ "U SJN 	WBMWF GBDFNBSHJO KVODUJPO
 ǋ 0O NBOUMF ǌ "MPOH TUFSOVN Ǎ
3BOEPNMZ TDBĨFSFE ǎ *O BQJDFT
ǉǈǋ 	ǐǍ
 &YUFSOBM PQFOJOH PG MBCJBUF QSPDFTT	FT
 ǈ 4JNQMF ǉ 8JUI FYUFSOBM UVCF Ǌ 4MJHIUMZ
SBJTFE ǋ 1SPKFDUJOH XJUI DBQ TMJUT PS CBSCT
ǉǈǌ 	
 *OUFSOBM PQFOJOH PG MBCJBUF QSPDFTT	FT
 ǈ 0O TUBML ǉ /PU TUBMLFE Ǌ 4UBMLFE TUSBJHIU
ǋ 4UBMLFE DVSWFE
ǉǈǍ 	
 4IBQF PG JOUFSOBM PQFOJOH PG MBCJBUF QSPDFTT	FT
 ǈ 4JNQMF ǉ $SJNQFE Ǌ
,JEOFZTIBQFE ǋ $PNQMFY
ǉǈǎ 	
 .BDSPSJNPQPSUVMBF ǈ "CTFOU ǉ 1SFTFOU
ǉǈǏ 	
 4UFSOVN OVNCFS ǈ 0OF ǉ 5XP
ǉǑǊ
ǉǈǐ 	ǐǎ
 )ZBMJOF BYJBM BSFB XJEUI ǈ /BSSPX ǉ 8JEF FYQBOEFE Ǌ /P EJTDFSOJCMFEJTUJODU
BYJBM IZBMJOF BSFB
ǉǈǑ 	ǐǏ
 4UFSOVN MPDBUJPO ǈ $FOUSBMBYJBM ǉ &DDFOUSJDMBUFSBM PO WBMWF GBDF Ǌ 0O SJN ǋ
0O NBOUMF
ǉǉǈ 	ǐǐ
 4UFSOVN TIBQF ǈ $POTUBOU XJEUI BMPOH MFOHUI ǉ 8JEFOT BU QPMFT Ǌ /BSSPXT BU
QPMFT
ǉǉǉ 	ǐǑ
 'BTDJB ǈ "CTFOU ǉ 1SFTFOU
ǉǉǊ 	Ǒǈ
 3BQIF MPDBUJPO ǈ "CTFOU ǉ $FOUSBMBYJBM Ǌ &DDFOUSJDMBUFSBM PO WBMWF GBDF ǋ 0O
SJN ǌ 0O NBOUMF
ǉǉǋ 	Ǒǉ
 /VNCFS PG CSBODIFT PG SBQIF TMJU ǈ 0OF ǉ 5XP
ǉǉǌ 	ǑǊ
 3BQIF FYUFOU ǈ 'SPN QPMF UP QPMF ǉ "SPVOE FOUJSF WBMWF DJSDVNGFSFODF
ǉǉǍ 	Ǒǋ
 3BQIF TJOVPTJUZ ǈ 3BQIF MJOFBS ǉ 3BQIF TJHNPJEBM Ǌ 3BQIF TJOVPVT PS DVSWFE
ǉǉǎ 	Ǒǌ
 $POPQFVN ǈ "CTFOU ǉ 1SFTFOU
ǉǉǏ 	ǑǍ
 &YUFSOBM QPMBS SBQIF FOEJOHT ǈ /P UFSNJOBM ėTTVSF QMBJO FOEJOH ǉ 5SBOTWFSTF
UFSNJOBM ėTTVSF 	5TIBQFE
 Ǌ %PVCMF PS GPSLFE ǋ 4USBJHIU UFSNJOBM ėTTVSF ǌ 4MJHIUMZ
EFĚFDUFE UFSNJOBM ėTTVSF Ǎ #FOU UFSNJOBM ėTTVSF ǎ )PPLFE UFSNJOBM ėTTVSF
ǉǉǐ 	Ǒǎ
 &YUFSOBM DFOUSBM SBQIF FOEJOHT ǈ 4USBJHIU TJNQMF ǉ 4USBJHIU FYQBOEFE 	FH UP
GPSN B DFOUSBM QPSF
 Ǌ 5TIBQFE ǋ 'PSLFE ǌ %FĚFDUFE CFOU PS IPPLFE JO UIF TBNF
EJSFDUJPO Ǎ %FĚFDUFE CFOU PS IPPLFE JO PQQPTJUF EJSFDUJPOT
ǉǉǑ 	




 3BQIF DBOBM ǈ "CTFOU ǉ 1SFTFOU
ǉǊǉ 	Ǒǐ
 3BQIF LFFM ǈ "CTFOU ǉ 1SFTFOU
ǉǊǊ 	ǑǑ
 'JCVMBF ǈ "CTFOU ǉ 1SFTFOU
ǉǊǋ 	ǉǈǈ
 3FMBUJWF UIJDLOFTT PG SBQIF TJEFT ǉ #PUI TJEFT PG SBQIF FWFOMZ UIJDL ǉ 0OF TJEF PG





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































;HISL +! :V\YJLZ VM TVYWOVSVNPJHS KLZJYPW[PVUZ MVY KPH[VT TVYWOVZWHJL
(FOVT 4PVSDF
"CBT 3PVOE FU BM 	ǉǑǑǈ

"DIOBOUIFT 3PVOE FU BM 	ǉǑǑǈ
 $PY 	Ǌǈǈǎ

"DUJOPDZDMVT 3PVOE FU BM 	ǉǑǑǈ

"DUJOPQUZDIVT 3PVOE FU BM 	ǉǑǑǈ

"NCMZQZSHVT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

"NQIPSB 3PVOE FU BM 	ǉǑǑǈ

"OBVMVT 3PVOE FU BM 	ǉǑǑǈ
 %SFCFT BOE 4DIVM[ 	ǉǑǐǑ

"ODZMPQZSHVT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

"OOFMMVT #VSDLMF 	ǉǑǏǌ
 #BSSPO 	ǉǑǏǎ ǉǑǐǉ

"SBDIOPJEJTDVT 3PVOE FU BM 	ǉǑǑǈ

"SDIFQZSHVT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

"TUFSPMBNQSB 3PVOE FU BM 	ǉǑǑǈ

"TUFSPNQIBMVT 3PVOE FU BM 	ǉǑǑǈ

"VMBDPEJTDVT 3PVOE FU BM 	ǉǑǑǈ

"VMBDPTFJSB 3PVOE FU BM 	ǉǑǑǈ

"[QFJUJB 3PVOE FU BM 	ǉǑǑǈ







#BDUFSJBTUSVN 3PVOE FU BM 	ǉǑǑǈ

#BDUFSPTJSB (VJSZ BOE (VJSZ 	Ǌǈǉǉ
 "MWFSTPO 	ǊǈǈǏ

#BTJMJDPTUFQIBOVT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

#BYUFSJPQTJT 7BO)FVSDL BOE#BYUFS 	ǉǐǑǎ




#JEEVMQIJB 3PVOE FU BM 	ǉǑǑǈ





#SJHIUXFMMJB 3PVOE FU BM 	ǉǑǑǈ

$BMPOFJT 3PVOE FU BM 	ǉǑǑǈ

$BNQZMPOFJT 3PVOE FU BM 	ǉǑǑǈ
 %F 4UFGBOP FU BM 	Ǌǈǈǋ







 5VKJ FU BM 	ǊǈǈǑ





$MBEPHSBNNB 7BO)FVSDL BOE#BYUFS 	ǉǐǑǎ
.PTILPWJU[ FU BM 	ǉǑǐǋ

4VUP FU BM 	ǊǈǈǑ

$MBWJDVMB 7BO )FVSDL BOE #BYUFS 	ǉǐǑǎ

$PDDPOFJT 3PVOE FU BM 	ǉǑǑǈ

$PSFUISPO 3PVOE FU BM 	ǉǑǑǈ
 -MBOP BOE 8BMMFO 	ǉǑǏǉ

$PTDJOPEJTDVT 3PVOE FU BM 	ǉǑǑǈ

$PTNJPEJTDVT ,PJ[VNJ 	ǉǑǏǋ
 #PMMJ FU BM 	ǉǑǐǑ Q Ǐǐǋ













$ZNBUPQMFVSB 3PVOE FU BM 	ǉǑǑǈ
 4QBVMEJOH BOE &EMVOE 	ǊǈǈǑ





$ZNCFMMB 3PVOE FU BM 	ǉǑǑǈ

%BDUZMJPTPMFO 3PVOE FU BM 	ǉǑǑǈ
 )BTMF 	ǉǑǏǍ






%FOUJDVMB 3PVOE FU BM 	ǉǑǑǈ

%FOUJDVMPQTJT :BOBHJTBXB BOE "LJCB 	ǉǑǑǈ
 4JNPOTFO 	ǉǑǏǑ

%FYUSBEPOBUPS 3PTT BOE 4JNT 	ǉǑǐǈ

%JBUPNB 3PVOE FU BM 	ǉǑǑǈ

%JNFSPHSBNNB 3PVOE FU BM 	ǉǑǑǈ





&OEJDUZB 3PVOE FU BM 	ǉǑǑǈ

&QJUIFNJB 4QBVMEJOH BOE &EMVOE 	Ǌǈǉǈ

&UINPEJTDVT 3PVOE FU BM 	ǉǑǑǈ

&VDBNQJB 3PVOE FU BM 	ǉǑǑǈ

&VOPUJB 3PVOE FU BM 	ǉǑǑǈ





'SBHJMBSJB 3PVOE FU BM 	ǉǑǑǈ

'SBHJMBSJPQTJT 3PVOE FU BM 	ǉǑǑǈ

(MBEJPQTJT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ





(PNQIPOFNB 3PVOE FU BM 	ǉǑǑǈ

(SBNNBUPQIPSB 3PVOE FU BM 	ǉǑǑǈ






(ZSPTJHNB 3PVOE FU BM 	ǉǑǑǈ

)FNJBVMVT 3PVOE FU BM 	ǉǑǑǈ







)ZBMPEJTDVT 3PVOE FU BM 	ǉǑǑǈ

*LFCFB ,PNVSB 	ǉǑǏǍ




,FSLJT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ












-JSJPHSBNNB 3PVOE FU BM 	ǉǑǑǈ

-JTJU[JOJB (PNCPT +S BOE $JFTJFMTLJ 	ǉǑǐǋ
 #PMMJ FU BM 	ǉǑǐǑ
QQ Ǐǋǌ  Ǐǌǐ

-JUIPEFTNJVN 3PVOE FU BM 	ǉǑǑǈ

.BTUPHMPJB 3PVOE FU BM 	ǉǑǑǈ

.FEJBSJB :BOBHJTBXB 	ǉǑǑǌ
 #PMMJ FU BM 	ǉǑǐǑ Q ǏǐǏ

.FMPTJSB 3PVOE FU BM 	ǉǑǑǈ

.JDSPPSCJT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

.POPCSBDIJB 4DISBEFS BOE 'FOOFS 	ǉǑǏǎ

/BWJDVMB 3PVOE FU BM 	ǉǑǑǈ

/FPCSVOJB )FOEFZ 	ǉǑǐǉ
 7BO )FVSDL BOE #BYUFS 	ǉǐǑǎ





/JU[TDIJB 3PVOE FU BM 	ǉǑǑǈ

0EPOUFMMB 3PVOE FU BM 	ǉǑǑǈ

0QFQIPSB 4BCCF BOE 7ZWFSNBO 	ǉǑǑǍ





1MBHJPHSBNNB 3PVOE FU BM 	ǉǑǑǈ

1MBOLUPOJFMMB 3PVOE FU BM 	ǉǑǑǈ

1MFVSPTJHNB 3PVOE FU BM 	ǉǑǑǈ

1PEPTJSB 3PVOE FU BM 	ǉǑǑǈ

1PSPTJSB 3PVOE FU BM 	ǉǑǑǈ

1SBFUIBMBTTJPTJSPQTJT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

1TFVEPEJNFSPHSBNNB 4DISBEFS BOE 'FOOFS 	ǉǑǏǎ

1TFVEPFVOPUJB )VTUFEU BOE +FOTFO 	ǉǑǐǍ
 4DISBEFS 	ǉǑǏǌ
 #PMMJ FU BM
	ǉǑǐǑ Q Ǐǐǐ

1TFVEPQPEPTJSB 0MTIUZOTLBKB BOE 4JNPMB 	ǉǑǑǈ

1TFVEPSVUJMBSJB 3PVOE FU BM 	ǉǑǑǈ
 3PTT BOE 4JNT 	ǉǑǐǏ

1TFVEPTUJDUPEJTDVT 4DISBEFS BOE 'FOOFS 	ǉǑǏǎ
 4DIFSFS BOE ,PÉ 	ǉǑǑǎ

#BMEBVG BOE #BSSPO 	ǉǑǐǏ












3IBCEPOFNB 3PVOE FU BM 	ǉǑǑǈ

3IBQIJEPEJTDVT "OESFXT 	ǉǑǐǐ
 #PMMJ FU BM 	ǉǑǐǑ Q Ǐǋǎ

3IBQIPOFJT 3PVOE FU BM 	ǉǑǑǈ

3IJ[PTPMFOJB 3PVOE FU BM 	ǉǑǑǈ

3IPJDPTQIFOJB 3PVOE FU BM 	ǉǑǑǈ

3IPQBMPEJB 3PVOE FU BM 	ǉǑǑǈ

3IZODIPQZYJT (FSTPOEF BOE )BSXPPE 	ǉǑǑǈ

3JFEFMJB 4DISBEFS BOE 'FOOFS 	ǉǑǏǎ Q ǑǑǏ

3PDFMMB 3PVOE FU BM 	ǉǑǑǈ





















4UFMMBSJNB )BTMF BOE 4JNT 	ǉǑǐǎ







4UFQIBOPQZYJT 3PVOE FU BM 	ǉǑǑǈ

4UJDUPEJTDVT 3PVOE FU BM 	ǉǑǑǈ

4USBOHVMPOFNB 3PVOE FU BM 	ǉǑǑǈ

4VSJSFMMB 3PVOE FU BM 	ǉǑǑǈ

4ZOFESB 3PVOE FU BM 	ǉǑǑǈ

5FUSBDZDMVT 3PVOE FU BM 	ǉǑǑǈ

ĉBMBTTJPOFNB 3PVOE FU BM 	ǉǑǑǈ

ĉBMBTTJPTJSB 3PVOE FU BM 	ǉǑǑǈ

ĉBMBTTJPUISJY 3PVOE FU BM 	ǉǑǑǈ

5SBDIZOFJT 3PVOE FU BM 	ǉǑǑǈ

5SJDFSBUJVN 3PVOE FU BM 	ǉǑǑǈ

















;HISL ,! *OHYHJ[LYZ L_WLJ[LK [V YLSH[L [V JOHUNLZ PU WYLKH[PVU
4VHHFTUJOHNPSF QSFEBUJPO SFTJTUBODF 4VHHFTUJOH MFTT QSFEBUJPO SFTJTUBODF
$IBSBDUFS ǉ TUBUF ǈ 4UBUFT ǉ Ǌ ǋ ǌ
$IBSBDUFS Ǌ TUBUF ǌ 4UBUFT ǈ ǉ Ǌ ǋ ǎ Ǐ
$IBSBDUFS ǉǊ TUBUF Ǌ 4UBUFT ǈ ǉ ǋ ǌ Ǎ
$IBSBDUFS ǊǏ TUBUF Ǌ 4UBUFT ǈ ǉ
$IBSBDUFS ǋǏ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS ǌǋ TUBUFT ǉ Ǌ ǋ 4UBUFT ǈ ǌ Ǎ
$IBSBDUFS ǐǎ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS ǐǏ TUBUF ǉ Ǌ 4UBUF ǈ
$IBSBDUFS ǐǐ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS ǐǑ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS Ǒǈ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS ǉǊǉ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS ǉǊǊ TUBUF ǉ 4UBUF ǈ
;HISL ,! *OHYHJ[LYZ L_WLJ[LK [V YLSH[L [V JLSSJLSS SPURHNL
4VHHFTUJOH DFMMDFMM MJOLBHF QSFTFOU 4VHHFTUJOH DFMMDFMM MJOLBHF BCTFOU
$IBSBDUFS ǉǐ TUBUFT ǉ Ǌ ǋ 4UBUF ǈ
$IBSBDUFS ǊǏ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS Ǌǐ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS ǍǍ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS ǍǑ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS Ǒǎ TUBUFT ǉ Ǌ 4UBUF ǈ
$IBSBDUFS Ǒǐ TUBUF ǋ 4UBUF ǈ
ǊǋǏ
;HISL ,! *OHYHJ[LYZ L_WLJ[LK [V YLSH[L [V ]PYHS KLMLUZL
4VHH NPSF QSPUFDUJPO GSPN WJSBM BĨBDL 4VHH MFTT QSPUFDUJPO GSPN WJSBM BĨBDL
$IBSBDUFS ǌǉ TUBUFT ǉ Ǌ ǋ ǌ 4UBUF ǈ
$IBSBDUFS ǎǐ TUBUF ǈ 4UBUFT ǉ Ǌ ǋ
$IBSBDUFS ǎǑ TUBUF Ǎ 4UBUFT ǈ ǉ Ǌ ǋ ǌ
$IBSBDUFS Ǐǈ TUBUF Ǌ 4UBUFT ǈ ǉ
;HISL ,! *OHYHJ[LYZ L_WLJ[LK [V YLSH[L [V JOHUNLZ PU ZPSPJH H]HPSHIPSP[`
4VHHFTUJOHNPSF TJMJDB VTF 4VHHFTUJOH MFTT TJMJDB VTF
$IBSBDUFS ǎǉ TUBUF ǈ 4UBUFT ǉ Ǌ ǋ
$IBSBDUFS ǍǑ TUBUF ǈ 4UBUFT ǉ Ǌ
$IBSBDUFS Ǐǈ TUBUF ǈ 4UBUFT ǉ Ǌ
$IBSBDUFS ǐǈ TUBUF ǉ 4UBUF ǈ
$IBSBDUFS Ǒǐ TUBUF ǋ 4UBUF ǈ
$IBSBDUFS ǊǏ TUBUF Ǌ 4UBUFT ǈ ǉ
$IBSBDUFS ǊǑ TUBUF ǈ 4UBUFT ǉ Ǌ ǋ
$IBSBDUFS ǋǍ TUBUF ǈ 4UBUF ǉ
$IBSBDUFS ǋǎ TUBUF ǈ 4UBUF ǉ
$IBSBDUFS ǋǏ TUBUF ǈ 4UBUF ǉ
$IBSBDUFS ǋǐ TUBUFT ǈ Ǌ ǋ 4UBUF Ǎ
$IBSBDUFS ǌǋ TUBUF ǈ 4UBUFT ǉ Ǌ ǋ ǌ Ǎ
$IBSBDUFS ǌǑ TUBUF ǈ 4UBUF ǉ
$IBSBDUFS Ǎǋ TUBUFT ǈ ǉ 4UBUFT Ǌ ǌ
$IBSBDUFS ǍǍ TUBUF ǈ 4UBUFT ǉ Ǌ
$IBSBDUFS Ǎǎ TUBUF ǈ 4UBUF ǉ
$IBSBDUFS ǐǋ TUBUF ǈ 4UBUF ǉ
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#Get device locations for dotted lines joining group to PCO
yl <
xl <- grconvertX(x=x, from=”user”, to=”ndc”);
#Now set up a vector of colors to represent each genus (=tip)
tipcolors <- colors()[c
];





#Now plot up little colored circles for each genus on the phylogeny
tip
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ɴɺɻ ſƀ ʳŞ ſƀŚ





ɴɻɷ ɤ	    Ş  
ɴɻɸ ɤś
ɴɻɹ ɤ Ş ř   
ɴɻɺ ɤ Ş              Ş
   
ɴɻɻ ɤ Ş     ſƋƀ   ʰ   ř   ŪŪ
ɴɻɼ ɤ Ş        ř   
ɴɼɱ ɤ Ş  Ũ         ſƀ
ɴɼɴ ɤ Ş ř         ſ  
ƀ   
ɴɼɵ ɤś
ɴɼɶ ɤ Ş        
ɴɼɷ ɵ ʳŞ ſřʰɱř ʰřʰřʰ	ř ʰř ʰɴř
ʰŪŪř ʰ	ƀ
ɴɼɸ Ƈ
ɴɼɹ ɤ  
ɴɼɺ ɤſʰŪŪƀŚ
ɴɼɻ ɤ     
ɴɼɼ ſ ʰʰ ƀ
ɵɱɱ Ƈ
ɵɱɴ ſ ʰ ſɱř ɷř ɷř ɴƀƀŚ
ɵɱɵ  ʳŞ Ū ɵŪŚ








ɵɴɱ ſřʰŪŪřʰŪŪř ʰɴř ʰŪŪřʰŨŨřʰŪŪřʰŪŪřʰŪŪřʰŪŪ
ƀŚ
ǊǎǏ
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ɵɴɴ ſ ʰ ŪŪř  ʰ ŪŪř ʰř ʰƀŚ







ɵɴɼ ſʰɱř ʰɴř ʰř ʰƀŚ
ɵɵɱ ſʰɱř ʰɴř ʰř ʰƀŚ
ɵɵɴ ɤ         
ɵɵɵ ſ ʰʰ Ū	ŠŪƀ
ɵɵɶ Ƈ
ɵɵɷ ɤ   
ɵɵɸ  ʳŞ ɱŜɱɱɱɱɵŚ






ɵɶɴ ɤ  
ɵɶɵ ɤ ʳŞ Ū ř ſƀ ř   ř  Ŝ   ĺ
ŪŚ
ɵɶɶ ƈ
ɵɶɷ ɤř       
ɵɶɸ  ſ Šʰ ɱƀ
ɵɶɹ Ƈ
ɵɶɺ ɤ          
ɵɶɻ ſſƀƃɴƄ Šʰ ſƀƃɴƄƀ
ɵɶɼ Ƈ
ɵɷɱ ſŪ       ŪƀŚ
ɵɷɴ ƈ
ɵɷɵ ɤ      
ɵɷɶ  ʳŞ ſɴɹřɵɵřɵɶřɵɷřɵɷřɵɷƀŚ
ɵɷɷ ɤ    
ɵɷɸ ɤ ʳŞ ſƀƃſɶɸřɸɹɶřɵɷřɵɷƀƄŚ
ɵɷɹ  ʳŞ ſŪɤɶɶɶɶŪřŪɤɶɶɻŪřŪɤɱɱɱɱɱɱŪřŪɤɱɱɱɱɱɱŪřŪɤɱɱɱɱɱɱŪřŪɤɱɱɱɱɱɱŪƀŚ
ɵɷɺ ſʰʰƀ  ʳŞ ſŪŪřŪŪřŪŪřŪŪřŪŪřŪŪƀŚ
ɵɷɻ  ʳŞ ſƀƃſɶɸřɸɹɶřɺɹřɵɷřɵɷřɵɷƀƄŚ
ɵɷɼ ſʰʰƀ  ʳŞ ſŪŪřŪŪřŪŪřŪŪřŪŪřŪŪƀ
ɵɸɱ ɤ     
ɵɸɴ ſ  ɴśſŠſſŜſƃřƄƀƀ ʩʩ ſŪţŪřŪŪřŪŪƀƀƀƀ
ɵɸɵ Ƈ
ɵɸɶ ɤ     
ɵɸɷ  ʳŞ ſŜſƃřƄƀƀƃŠſſŜſƃřƄƀƀ ʩʩ ſŪţŪřŪŪřŪŪƀƀ
ƄƃƄŚ
ɵɸɸ ɤ   




ɵɸɼ ɤ     
ɵɹɱ 
ɵɹɴ Ƈ




*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɵɹɸ ɤ  
ɵɹɹ ſř ʰɶř ʰɱŜɻř ʰŞɴƀŚ
ɵɹɺ ſ ʰʰ ƀ
ɵɹɻ Ƈ







ɵɺɹ ɤ	    Ş      
ɵɺɺ ɤ  
ɵɺɻ ɤś
ɵɺɼ ɤ Ş ř   
ɵɻɱ ɤ Ş            
ɵɻɴ ɤ Ş ř         ſ  
ƀ   
ɵɻɵ ɤś
ɵɻɶ ɤ Ş        
ɵɻɷ ɵ ʳŞ ſřřʰ	ƀ
ɵɻɸ Ƈ




ɵɻɼ ſřʰŪŪřʰŪŪř ʰɴř ʰŪŪřʰŨŨřʰŪŪřʰŪŪřʰŪŪřʰŪŪ
ƀŚ
ɵɼɱ ſ ʰ ŪŪř  ʰ ŪŪř ʰŪŪř ʰɱŜɶƀŚ
ɵɼɴ ſʰɱř ʰɴř ʰŪŪř ʰɱŜɶƀŚ
ɵɼɵ ſʰɱř ʰɴř ʰŪŪř ʰɱŜɶƀŚ
ɵɼɶ
ɵɼɷ ɤ  
ɵɼɸ ſƃŠſſƀ ʩʩ ſƀƀřɴƄřƃŠſſƀ ʩʩ
ſƀƀřɵƄřʰɴɹřʰŪŪř ʰɴŜɸƀŚ
ɵɼɹ ɤ  
ɵɼɺ ſƃſſƀ ʩʩ ſƀƀřɴƄřƃſſƀ ʩʩ
ſƀƀřɵƄřʰɵɴřʰŪŪřʰřʰɱŜɶř ʰɴŜɸƀŚ
ɵɼɻ
ɵɼɼ ſ ʰʰ ƀ
ɶɱɱ Ƈ







ɶɱɻ ɤ	        ř      
ɶɱɼ ɤ   
ɶɴɱ ɤś
ɶɴɴ ɤř Ş   
ɶɴɵ ɤ Ş  ſ  ƀ      
ɶɴɶ ɤɴř ɵř ɴɴɵ Ş   ſŜƀ   ɤɴř ɤɵ  ɤɴɴɵ
ɶɴɷ ɤ Ş         
ɶɴɸ  ʳŞ ſřřřɴřɵřɴɴɵřřŜŜŜƀ
ɶɴɹ Ƈ
ɶɴɺ  ʳŞ ſɴɵřɷŜɸřɴŜɺɸřɴŜɵřɴřɱŜɻɶřɱŜɸɻɶřɱŜɵɸƀƃɵʫɴƄŚ
ɶɴɻ  ʳŞ ſŵƀŚ
ǊǎǑ
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ɶɴɼ  ʳŞ ƋŚ
ɶɵɱ  ʳŞ ŞŚ
ɶɵɴ  ʳŞ ʫŚ
ɶɵɵ  ʳŞ ŞŚ



















ɶɷɵ ɤ   ſ  ōɼɱƀţ







ɶɷɼ ɤ       
ɶɸɱ  ʳŞ Ś
ɶɸɴ ƈ































ɶɻɴ ɤ	    Ş       

ɶɻɵ ɤś
ɶɻɶ ɤ Ş   ř 
ɶɻɷ ɤ Ş         
ɶɻɸ ɵ ʳŞ ſř ř 	ʰ	ř ʰɴƀ
ɶɻɹ Ƈ
ɶɻɺ ɤ  
ɶɻɻ  ʳŞ ſŞɱŜɶřɱŜɶƀŚ
ɶɻɼ  ʳŞ ſŞɱŜɶřɱŜɶƀŚ
ɶɼɱ ɤ
  
ɶɼɴ ſʰſɱř ɷř ɸř ɱƀ ʫ ɱŜɵř ʰŪŪƀŚ




ɶɼɸ ſʰɵřʰſŞɱŜɴřɱřɱŜɴřɱŜɵƀřʰɱŜɸř ʰŪŪř ʰƀŚ
ɶɼɹ ſŪ ɵŪřʰɵřʰɶƀŚ
ɶɼɺ ſɱřŞɱŜɴɹɹɱɻɻɶř ɱřɱŜɵɶɶɸɸɷɱř ʰɴř ʰŪŪřʰƀŚ
ɶɼɻ ſŞɱŜɴɺɸř ɱř ɱŜɴɺɸɼɷɹɶřɱř ʰɴř ʰŪŪřʰƀŚ
ɶɼɼ ſŞɱŜɴɺɸř ŞɱŜɴɹɹɱɻɻɶř ɱŜɴɺɸɼɷɹɶř ɱŜɵɶɶɸɸɷɱř ʰŪŪřʰƀŚ
ɷɱɱ ſɜř ʰɴɹř ʰŨŨƀŚ
ɷɱɴ ɤſʰŪŪƀŚ
ɷɱɵ ɤ       ř ţ
ɷɱɶ  ʳŞ ɷŚ
ɷɱɷ ɤ      
ɷɱɸ  ʳŞ ſƀŵſſſſƀŞƀŵɵƀʫɴƀŚ
ɷɱɹ ɤ  
ɷɱɺ  ʳŞ ſƀŵſſſƀŞƀŵɵƀŚ
ɷɱɻ ɤ  
ɷɱɼ  ʳŞ ſƀŵſſŵɵƀʫɵƀŚ
ɷɴɱ ɤ   
ɷɴɴ  ſ  ɱśſſſſƀŞƀŵɵƀŞɴƀƀ
ɷɴɵ Ƈ
ɷɴɶ ɤ  
ɷɴɷ  ʳŞ ŜſſŪŵŪř ƃʫɴƄř ŪŜŪř ʰŪŪƀƀŚ
ɷɴɸ ɤ  
ɷɴɹ  ʳŞ ſƀƃɴƄŵſƀƃɵƄŚ
ɷɴɺ ɤ   
ɷɴɻ  ʳŞ ƃɴƄʫſƋƀŚ
ɷɴɼ  ʳŞ ƃɵƄʫɱŜɱɶŚ
ɷɵɱ  ʳŞ ŞſƋƀŚ
ɷɵɴ  ʳŞ ʫŚ
ɷɵɵ ɤ Ũ Š
ɷɵɶ ſřřřřřʰƀŚ





ɷɵɻ ɤ    
ɷɵɼ  ſ  ɴśſŵɵƀƀ
ɷɶɱ Ƈ
ǊǏǉ
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ɷɶɴ ɤ  
ɷɶɵ  ʳŞ ŜſſŪŵŪř ƃſſſƀŞƀŵɵƀʫƄř ŪŜŪř ʰŪŪƀƀŚ
ɷɶɶ ɤ  
ɷɶɷ  ʳŞ ſƀƃɴƄŵſƀƃɵƄŚ
ɷɶɸ ɤ   
ɷɶɹ  ʳŞ ƃɵƄŞŚ
ɷɶɺ  ʳŞ ʫŚ
ɷɶɻ  ʳŞ ƃɵƄŞſƀƋŚ
ɷɶɼ  ʳŞ ŞſƋƀŚ
ɷɷɱ ɤ Ũ Š
ɷɷɴ ſřřřřƀŚ






ɷɷɹ ɤ   
ɷɷɺ  ſ  ɱśſſſſƀŞƀŵɵƀŞɴƀƀ
ɷɷɻ Ƈ
ɷɷɼ ɤ  
ɷɸɱ  ʳŞ ŜſſŪŵŪř ƃſſƀŞſŵɵƀƀŞƄř ŪŜŪř
ʰŪŪƀƀŚ
ɷɸɴ ɤ  
ɷɸɵ  ʳŞ ſƀƃɴƄŵſƀƃɵƄŚ
ɷɸɶ ɤ   
ɷɸɷ  ʳŞ ƃɴƄʫſƋƀŚ
ɷɸɸ  ʳŞ ʫŚ
ɷɸɹ  ʳŞ ƃɴƄʫɱŜɱɸŚ
ɷɸɺ  ʳŞ ʫſƋƀŚ
ɷɸɻ ɤ Ũ Š
ɷɸɼ ſřřřřƀŚ






ɷɹɷ ɤ	ř    
ɷɹɸ  ſ  ɴśſŵɵƀƀ
ɷɹɹ Ƈ
ɷɹɺ ɤ  
ɷɹɻ  ʳŞ ŜſſŪŵŪř ƃſſƀŞſŞɴƀƀƄř ŪŜŪř ʰŪŪƀƀŚ
ɷɹɼ ɤ  
ɷɺɱ  ʳŞ ſƀƃɴƄŵſƀƃɵƄŚ
ɷɺɴ ɤ   
ɷɺɵ  ʳŞ ƃɴƄŚ
ɷɺɶ  ʳŞ ʫŚ
ɷɺɷ  ʳŞ ƃɵƄŞſƀƋŚ
ɷɺɸ  ʳŞ ŞſƋƀŚ
ɷɺɹ ɤ Ũ Š
ɷɺɺ ſřřřřƀŚ
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ɷɻɵ ɤ  	 ţ
ɷɻɶ  ſ	 ʰʰ ƀ
ɷɻɷ Ƈ
ɷɻɸ ɤ
   
ɷɻɹ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɷɻɺ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɷɻɻ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ɷɻɼ ɤɤ         
ɷɼɱ  ſ  ɴśſŜƀƀ Ƈ
ɷɼɴ ſ ŜſſŜŜŜŜř
ɷɼɵ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɷɼɶ ſ ŜſſŜŜŜŜř
ɷɼɷ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɷɼɸ ƈ
ɷɼɹ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜřŜř ŪŜŪř
ʰŪŪƀƀ
ɷɼɺ  ʳŞ ŪɏŜŪŚ
ɷɼɻ ɤ          
ɷɼɼ ſʰř ʰŪŪř ʰſɺŜɵŵſɴƀƀř ʰſɺŜɵŵſɴƀƀř ʰɺř
ʰƀŚ
ɸɱɱ ſŜʰɴř ŜʰɴŜɸƀ
ɸɱɴ  ʳŞ ɱŜɶŚ
ɸɱɵ ɤ      ř   	 ř  
 	
ɸɱɶ ɵſʰřʰř ʰƀŚ
ɸɱɷ ɤ 	 
ɸɱɸ ŜſƀŚ






ɸɴɵ ɤ	             
 
ɸɴɶ ɤ 
      
ɸɴɷ ɤś
ɸɴɸ ɤ Ş       
ɸɴɹ ɤś
ɸɴɺ ɤ Ş       ɜ
      ř  
 
ɸɴɻ  ʳŞ ſƀ
ɸɴɼ Ƈ
ɸɵɱ ɤř Ũ        
ɸɵɴ ɤſ      Ź      ƀ
ɸɵɵ  ſ  ɴśſƀƃɴƄƀƇ
ɸɵɶ ɜ
ƃƄ ʳŞ ſŜſɜƃƄƀřŪ ŪƀƃƃɴƄƄƃɴƄŚ
ɸɵɷ ƈ
ɸɵɸ ɤ      
ɸɵɹ Ŝſř ʰŨ
ŜŨř ʰŪɎŪƀŚ
ɸɵɺ ɤ     
      
ɸɵɻ ɤ   ř  Ũ    
ɸɵɼ  ʳŞ ŜſʰŨ
ŜŨř ʰř ʰŪɎŪřŜʰƀŚ






































































ɸɸɷ ɤ    
ɸɸɸ ɤ    
ɸɸɹ ɤ    
ɸɸɺ ɤ    
ɸɸɻ ɤ    














ɸɹɺ ɤ	         
ɸɹɻ ɤś
ɸɹɼ ɤ Ş   
ɸɺɱ ɤ Ş         
ɸɺɴ ɤ Ş ŪŞŪ  ŪŞŪ
ɸɺɵ ɤſ        ƀ
ɸɺɶ ɤś
ɸɺɷ ɤ Ş     
 ř      ſŜŜ ſƀʫɴƀ





ɸɻɱ ɤ        
ɸɻɴ  ʳŞ Ś
ɸɻɵ  ʳŞ ŜſƀŚ
ɸɻɶ ɤ	 ſƀ  
ɸɻɷ ſſſƃɜŜ ʴ ƃɴƄřƄɜ
ƀƀ ʰʰ ɱƀ
ɸɻɸ Ƈ
ɸɻɹ ƃƃɴƄƄ ʳŞ 
ɸɻɺ ƈ
ɸɻɻ Ƈ
ɸɻɼ ƃƃɴƄƄ ʳŞ ŜſſƃɜŜ ʴ ƃɴƄřƄɜ
ƀƀŚ
ɸɼɱ ƈ
ɸɼɴ ɤ    
ɸɼɵ ſ  ɴśſſƀŞɴƀƀ
ǊǏǌ
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ɸɼɶ Ƈ
ɸɼɷ ɤ      ţ




ɸɼɺ ƃƃʫɴƄƄ ʳŞ Ś
ɸɼɻ ƈ
ɸɼɼ Ƈ





ɹɱɶ ɤ ſƀ  







ɹɱɼ ɤ        
ɹɴɱ  ʳŞ Ś
ɹɴɴ ŜſƀŚ
ɹɴɵ ɤ	 ſƀ  
ɹɴɶ ƃƃɴƄƄ ʳŞ ŜſſƃɜŜ ʴ ƃɴƄřƄɜ
ƀƀŚ
ɹɴɷ ɤ    
ɹɴɸ ſ  ɴśſſƀŞɴƀƀ
ɹɴɹ Ƈ
ɹɴɺ ɤ  ſŜ ƀ   ſŜ ƀ   
ɹɴɻ  ʳŞ ƃƄŚ
ɹɴɼ  ʳŞ ƃʫɴƄŚ
ɹɵɱ ɤ   ř ř    
ɹɵɴ  ʳŞ ƃɜŜ ʴ řƄŚ
ɹɵɵ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ řƄŚ
ɹɵɶ  ʳŞ ƃɜŜ ʳʰ řƄŚ
ɹɵɷ ɤ
      ĺ ŵ 
ɹɵɸ  ʳŞ ſɜ
ƀŚ
ɹɵɹ  ʳŞ ſɜ
ƀŚ
ɹɵɺ  ʳŞ ſɜ
ƀŚ
ɹɵɻ ɤŞ    ſƀ        
ɹɵɼ ɤ     ſŜŜ     ƀ
ɹɶɱ  ʳŞ ſſřƀřƀŚ
ɹɶɴ ɤ     
ɹɶɵ ƃƃʫɴƄƄ ʳŞ Ś
ɹɶɶ ƈ
ɹɶɷ ɤ ſƀ  




ɹɶɺ ɤ         





ɹɷɶ ɤ	    ɶ  
ɹɷɷ ɤś
ɹɷɸ ɤ Ş ř      ř      
ɹɷɹ ɤ Ş         
ǊǏǍ
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ɹɷɺ ɤ	 Ş ř     	    
ɹɷɻ ɤ Ş Ū  Ū  ŪŪ
ɹɷɼ ɤ Ş   ř    ŪŪ
ɹɸɱ ɶ ʳŞ ſř ř 	ʰ	ř ʰŪ  Ūř ʰř ʰɴƀ
ɹɸɴ Ƈ
ɹɸɵ ɤ     
ɹɸɶ  ʳŞ ſʰɴɷɱřʰɵɱɸřʰɻɺřʰɵɱɱřʰɵɸɸƀŚ
ɹɸɷ  ʳŞ ſʰɴɹɹřʰɵɴɹřʰɺɷřʰɵɱɱřʰɵɸɸƀŚ
ɹɸɸ  ʳŞ ſʰɵɸɶřʰɴɹɺřʰɼɸřʰɵɱɱřʰɵɸɸƀŚ
ɹɸɹ  ʳŞ ſʰɵɸɶřʰɴɻɱřʰɴɱɻřʰɵɱɱřʰɵɸɸƀŚ
ɹɸɺ  ʳŞ ſʰɵɸɶřʰɴɼɵřʰɴɵɵřʰɵɱɱřʰɵɸɸƀŚ
ɹɸɻ  ʳŞ ſʰɵɸɸřʰɵɸɸřʰɱřʰɵɱɱřʰɵɸɸƀŚ
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ʰɵɶřʰƀŚ
ɴɱɷɻ ŜſŪ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ɴɵɷɱ ɤ        
ɴɵɷɴ  ʳŞ ɴɶŚ
ɴɵɷɵ ɤ  ɶŞ       
ɴɵɷɶ  ʳŞ ſřʰſřɴɱřſƀƀƀŚ
ɴɵɷɷ  ʳŞ ſřʰſřſƀřſƀƀƀŚ
ɴɵɷɸ ɤ ɵŞ        
ɴɵɷɹ  ʳŞ ſřʰſřſƀƀƀŚ
ɴɵɷɺ  ʳŞ ſřʰſřſƀƀƀŚ
ɴɵɷɻ ɤ       
ɴɵɷɼ ſ  ɴśƀ
ɴɵɸɱ Ƈ
ɴɵɸɴ ɤ       ſ ƀ
ɴɵɸɵ ſŪ  Ūř ř ŪɎŪƀŚ
ɴɵɸɶ ɤ   
ɴɵɸɷ  ʳŞ ſʰř ʰř ʰƀŚ
ɴɵɸɸ ɤ
     
Ǌǐǎ
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ɴɵɸɹ  ʳŞ ſř ř ř ʰŪŞŪƀŚ
ɴɵɸɺ ɤ    
ɴɵɸɻ ɤ   
ɴɵɸɼ ƃřƄ ʳŞ ſřƀŚ
ɴɵɹɱ ɤ   
ɴɵɹɴ  ʳŞ 	ſřřƀŚ
ɴɵɹɵ ƃřɴśſƀƃɴƄřƄ ʳŞ Ś
ɴɵɹɶ ɤ   
ɴɵɹɷ ƃřřƄ ʳŞ 	ſřřƀŚ
ɴɵɹɸ ɤ	       ſ    ƀ
ɴɵɹɹ  ʳŞ ŜſſƀƃřŪŪƄƀŚ
ɴɵɹɺ ſƀ ʳŞ ſƀŚ
ɴɵɹɻ ƃſƀƃřŪŪƄ ʰʰ ŪŪƄ ʳŞ ɱŚ
ɴɵɹɼ ƃřƄ ʳŞ Ś
ɴɵɺɱ ƈ
ɴɵɺɴ ɤ      
ɴɵɺɵ  ʳŞ ſřŜʰƀŚ
ɴɵɺɶ ſƀ ʳŞ Ś
ɴɵɺɷ  ʳŞ ſřŜʰƀŚ
ɴɵɺɸ  ʳŞ ſřŜʰƀŚ
ɴɵɺɹ  ʳŞ ſřŜʰƀŚ
ɴɵɺɺ ɤ      ſ  Ũ  ƀ
ɴɵɺɻ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɵɺɼ ſƀ ʳŞ ſƀŚ
ɴɵɻɱ ɤ ɼɸʩ      
ɴɵɻɴ ɤ       ſʰ ƀ
ɴɵɻɵ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɵɻɶ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɵɻɷ ɤ    ŜŜ 
ɴɵɻɸ ſ  ɴśſƀƃɵƄƀ
ɴɵɻɹ Ƈ
ɴɵɻɺ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɵɻɻ ɤ Ũ  ř  Ũ 
ɴɵɻɼ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
ɴɵɼɱ Ƈ
ɴɵɼɴ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɵɼɵ ƈ
ɴɵɼɶ Ƈ
ɴɵɼɷ ƃƄ ʳŞ Ś
ɴɵɼɸ ƈ
ɴɵɼɹ ɤ Ũ  ř  Ũ 
ɴɵɼɺ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
ɴɵɼɻ Ƈ
ɴɵɼɼ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɼɺɸƀřƄŚ
ɴɶɱɱ ƈ
ɴɶɱɴ Ƈ





ɴɶɱɺ ɤ    Ş  Ş 
ɴɶɱɻ ɤ              Š
ɴɶɱɼ ɤ       
ɴɶɴɱ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɴɶɴɴ Ƈ
ɴɶɴɵ  ʳŞ ŜſſƀƃřŪŪƄƀŚ
ɴɶɴɶ ſƀ ʳŞ ſƀŚ
ǊǐǏ
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ɴɶɴɷ  ʳŞ ƃſƀƃřŪŪƄ Šʰ ŪŪƄŚ
ɴɶɴɸ ƈ
ɴɶɴɹ ſ ʰʰ ŪŞŪƀ
ɴɶɴɺ Ƈ
ɴɶɴɻ ɤŞś
ɴɶɴɼ  ʳŞ ſřŜʰɱřŜʰɹɷřʰɶɵƀŚ
ɴɶɵɱ ƈ  ſ ʰʰ ŪŞŪƀ
ɴɶɵɴ Ƈ
ɴɶɵɵ  ʳŞ ſřʰɱřʰɹɷřʰɶɵƀŚ
ɴɶɵɶ  ʳŞ ɜŚ
ɴɶɵɷ ſƀ ʳŞ ɜŚ
ɴɶɵɸ ƈ  ſ ʰʰ ŪŪƀ
ɴɶɵɹ Ƈ
ɴɶɵɺ  ʳŞ ſřʰɱřʰɹɷřʰɶɵƀŚ
ɴɶɵɻ ɤ       ř  
ɴɶɵɼ ɤ   ř    
ɴɶɶɱ  ʳŞ ſƀŚ
ɴɶɶɴ ɤ   
ɴɶɶɵ  ſ  ɴśƀƇ
ɴɶɶɶ ɤ       ſ ƀ
ɴɶɶɷ ſŪŜ Ŝ  Ūř ř ŪɎŪƀŚ
ɴɶɶɸ ɤ   ſ        ř
ɴɶɶɹ ɤ            ƀ
ɴɶɶɺ  ʳŞ ſř ř ƀŚ
ɴɶɶɻ ɤ  ř Ŝř   
ɴɶɶɼ  ʳŞ Ŝſř ř ɻƀŚ
ɴɶɷɱ ɤ        
ɴɶɷɴ  ʳŞ ſř ɜƀŚ
ɴɶɷɵ ƈ
ɴɶɷɶ ɤ   
ɴɶɷɷ  ʳŞ ſƀŚ
ɴɶɷɸ ſƀ ʳŞ ſʰɹɶř ʰɴř ʰŞɵƀŚ
ɴɶɷɹ ɤ ɼɸʩ  
ɴɶɷɺ ɤ       ſʰ ƀ
ɴɶɷɻ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɶɷɼ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɶɸɱ ɤ    ŜŜ 
ɴɶɸɴ ſ  ɴśſƀƃɵƄƀ
ɴɶɸɵ Ƈ
ɴɶɸɶ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɶɸɷ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƀƋɱŜɱɵɸřƄŚ





ɴɶɹɱ ɤ   ĺ  
ɴɶɹɴ ɤ
   
ɴɶɹɵ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɴɶɹɶ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɴɶɹɷ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ɴɶɹɸ ɤɤ         
ɴɶɹɹ  ſ  ɴśſŜƀƀ Ƈ
ɴɶɹɺ ſ ŜſſŜŜŜŜř ŜƃƄř ŪŜŪř ʰŪŪ
ƀƀ ƀ
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ɴɶɺɱ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜř Ŝř ŪŜŪř
ʰŪŪƀƀ
ɴɶɺɴ  ʳŞ ŪŜŪŚ
ɴɶɺɵ ɤ 	 
ɴɶɺɶ ſʰř ʰŪŪř ʰſɴɷŜɻŵſɴƀƀř ʰſɵɴŜɸŵſɴƀƀř ʰɴɱř
ʰř ʰŪŪƀŚ
ɴɶɺɷ  ʳŞ ɱŜɶŚ
ɴɶɺɸ ſʰſɸřɴƀř ʰſɴŜɸřɷŜɴřɴŜɸřɷŜɴƀř ʰſɴɸŜɴřɺŜɸřɱřɺŜɸƀř ʰř Ŝʰɴř
ŜʰɴŜɸƀŚ
ɴɶɺɹ
ɴɶɺɺ ɤ   


















ɴɶɼɴ ɤ      ŪŪ








ɴɶɼɻ ɤ   
ɴɶɼɼ ɤ     ř   
ɴɷɱɱ ſ ʰʰ ŪŪƀ
ɴɷɱɴ Ƈ
ɴɷɱɵ ſ  ɴśſƀƃɴƄƀ
ɴɷɱɶ Ƈ
ɴɷɱɷ ƃřƄ ʳŞ ƃřƄŵſƃřƄřŜ ʰ ƀŚ
ɴɷɱɸ ƈ
ɴɷɱɹ ƈ






ɴɷɴɵ ɤ   ɷŞɴɱř  ř 
ɴɷɴɶ ſ  ɵśſſƀƃɴƄƀƀƇ
ɴɷɴɷ ſſƀƃɶśſƀƄřƃřɶśſƀƄřʰŪŪřʰŪŪřʰɴƀŚ
ɴɷɴɸ ƈ
ɴɷɴɹ ɤ  ɷŞɴɱř  ř 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ɴɷɴɺ ſſſƀƃɴƄřʰſƀƃɴƄŞɴƀřƃɵśſƀƃɴƄřɴƄřʰŪŪřʰɱŜɻƀŚ
ɴɷɴɻ ſſſƀƃɵƄřʰſƀƃɴƄŞɴƀřƃɵśſƀƃɴƄřɵƄřʰŪŪřʰɱŜɻƀŚ
ɴɷɴɼ ɤ  ɶř  
ɴɷɵɱ ſſƀƃɴśɵƄřƃɴřɴśɵƄřʰɴɹřʰɱŜɻƀŚ
ɴɷɵɴ ſſƀƃɶśſƀƄřƃɴřɶśſƀƄřʰɴɹřʰŪŪřʰɱŜɻřʰɴƀŚ
ɴɷɵɵ ɤ  




ɴɷɵɺ ſ ʰʰ ŪŪƀ
ɴɷɵɻ Ƈ
ɴɷɵɼ ſɸɵřɱŜɼř ʰŪ ɴŞɶŪřʰɱŜɻƀŚ
ɴɷɶɱ ƈ
ɴɷɶɴ Ƈ




ɴɷɶɹ ɤ   







ɴɷɷɵ ɤ     ř  ř 













ɴɷɸɵ ɤ         ſ   ƀ
ɴɷɸɶ ſſƃſƀƄƀřƃſƀřſƀƄʫɱŜɱɱɱɺɸřʰ
ſ ʰʰ ŜſƃſƀƄƀƀřʰɱŜɻřʰɷřʰƀŚ
ɴɷɸɷ ſ  ɴśſſƀŞɴƀƀ
ɴɷɸɸ Ƈ










ɴɷɹɶ ɤ    
ɴɷɹɷ  ʳŞ Ś
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ɴɷɹɸ  ſ  ɴśſſƀŞɴƀƀ
ɴɷɹɹ Ƈ
ɴɷɹɺ  ʳŞ ſřƀ
ɴɷɹɻ ƈ
ɴɷɹɼ  ʳŞ ŵŚ
ɴɷɺɱ ɤ  ř   
ɴɷɺɴ ſſƀřƃɴřƄřʰ	řʰŪŪřʰŪŪřʰſɴɴɵřɱƀřʰſſſ
řŜʰƀŞſſſřŜʰƀƀƋɱŜɴɸƀƀřſřŜ




ɴɷɺɸ ɤ     ř  ř 


















ɴɷɻɻ ſ  ɴśſſƀŞɵƀƀ
ɴɷɻɼ Ƈ










ɴɷɼɺ ɤ	ř    ŞŞ     















ɴɸɱɹ ɤ ɤ       
ǊǑǉ


















ɴɸɴɺ ɤ      ŪŪ







ɴɸɵɷ ɤ  
ɴɸɵɸ ŜſƀŚ
ɴɸɵɹ
ɴɸɵɺ ɤ     
ɴɸɵɻ 	ſʰřʰř ʰŪŵŵŵŪƀŚ
ɴɸɵɼ
ɴɸɶɱ ɤ   ř ɶ   ř  ř   
ɴɸɶɴ  ʳŞ ſřƃɴřƄřƃɴřƄřƀŚ





ɴɸɶɺ ɤ	    Ş    ɵ ſƀ
ɴɸɶɻ ɵ ʳŞ ſř ř ř ř řʰɴɱɱřʰɴɱř
ʰ	ƀ
ɴɸɶɼ Ƈ
ɴɸɷɱ ɤ     ſŞƀ  
ɴɸɷɴ ſŪ	ŜŪƀŚ
ɴɸɷɵ  ʳŞ ŜſʰŨŜŨř ʰř ʰŪɎŪƀŚ
ɴɸɷɶ ɤ     
ɴɸɷɷ  ʳŞ ſř ʰſƀƃɴƄŞɴř ʰƀŚ
ɴɸɷɸ ɤ        Ũ   
ɴɸɷɹ  ʳŞ ƃɜ
 ʩʩ ŜſƀřƄŚ
ɴɸɷɺ ɤ    
ɴɸɷɻ  ʳŞ ſɱŜɴɴřɱŜɱɸřɱŜɱɺɸřɱŜɵřɴɱƀŚ
ɴɸɷɼ
ɴɸɸɱ ɤ  
ɴɸɸɴ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɴɸɸɵ Ƈ
ɴɸɸɶ ɤ
        
ɴɸɸɷ ɤſ         ŠŠƀ
ɴɸɸɸ  ʳŞ ſř ř ř ʰƀŚ
ɴɸɸɹ ɤ      
ǊǑǊ
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ɴɸɸɺ ɤ   
ɴɸɸɻ  ʳŞ ſřƀŚ
ɴɸɸɼ ɤ   
ɴɸɹɱ  ʳŞ 	ſřřƀŚ
ɴɸɹɴ ɤ   
ɴɸɹɵ  ʳŞ 	ſřřƀŚ
ɴɸɹɶ ƈ ſ ʰʰ ŪŪ Ŷ  ʰʰ ŪŪ Ŷ  ʰʰ ŪŪ Ŷ
 ʰʰ ŪŪƀ
ɴɸɹɷ ɤ   
ɴɸɹɸ Ƈ
ɴɸɹɹ ɤ  
ɴɸɹɺ  ʳŞ ſʰř ʰſƀř ʰɹɷř ʰɱƀŚ
ɴɸɹɻ ɤ          
ɴɸɹɼ  ʳŞ ɴɶŚ
ɴɸɺɱ ɤ          ř 
ɴɸɺɴ  ʳŞ ɴɱɱŚ
ɴɸɺɵ ɤ     
ɴɸɺɶ  ʳŞ ɱŜɸŚ
ɴɸɺɷ ɤ  ɶŞ         
ɴɸɺɸ  ʳŞ ſřʰſřſƀřſƀƀƀŚ
ɴɸɺɹ ɤ ɵŞ    ř  ř   
ɴɸɺɺ  ʳŞ ſřʰſřſƀƀƀŚ
ɴɸɺɻ  ʳŞ ſřʰſřſƀƀƀŚ
ɴɸɺɼ  ʳŞ ſřʰſřſƀƀƀŚ
ɴɸɻɱ ɤ       
ɴɸɻɴ ſ  ɴśƀ
ɴɸɻɵ Ƈ
ɴɸɻɶ ɤ       ſ ƀ
ɴɸɻɷ ſŪ  Ūř ř ŪɎŪƀŚ
ɴɸɻɸ ɤ   
ɴɸɻɹ ſ ʰʰ ŪŪƀ
ɴɸɻɺ Ƈ
ɴɸɻɻ  ʳŞ ſʰř ʰř ʰƀŚ
ɴɸɻɼ ƈ
ɴɸɼɱ ſ ʰʰ ŪŪƀ
ɴɸɼɴ Ƈ
ɴɸɼɵ  ʳŞ ſʰř ʰř ʰƀŚ
ɴɸɼɶ ƈ
ɴɸɼɷ ſ ʰʰ ŪŪƀ
ɴɸɼɸ Ƈ
ɴɸɼɹ  ʳŞ ſʰř ʰř ʰƀŚ
ɴɸɼɺ ƈ
ɴɸɼɻ Ƈ




     
ɴɹɱɵ  ʳŞ ſř ř ř ʰŪŞŪƀŚ
ɴɹɱɶ ɤ    
ɴɹɱɷ ɤ   
ɴɹɱɸ ƃřƄ ʳŞ ſřƀŚ
ɴɹɱɹ ɤ    ſ ɶ ƀ
ɴɹɱɺ  ʳŞ ſʰɜřʰřʰɶƀŚ
ɴɹɱɻ ƃřƄ ʳŞ Ś
ɴɹɱɼ ɤ   
ɴɹɴɱ ƃřřƄ ʳŞ 	ſřřƀŚ
ɴɹɴɴ ɤ	       ſ    ƀ
ɴɹɴɵ  ʳŞ ŜſſƀƃřŪŪƄƀŚ
ǊǑǋ
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ɴɹɴɶ ſƀ ʳŞ ſƀŚ
ɴɹɴɷ ƃſƀƃřŪŪƄ ʰʰ ŪŪƄ ʳŞ ɱŚ
ɴɹɴɸ ƃřƄ ʳŞ Ś
ɴɹɴɹ ƈ
ɴɹɴɺ ɤ      
ɴɹɴɻ  ʳŞ ſřŜʰƀŚ
ɴɹɴɼ ſƀ ʳŞ Ś
ɴɹɵɱ  ʳŞ ſřŜʰƀŚ
ɴɹɵɴ  ʳŞ ſřŜʰƀŚ
ɴɹɵɵ  ʳŞ ſřŜʰƀŚ
ɴɹɵɶ  ʳŞ ſřŜʰƀŚ
ɴɹɵɷ ſƀ ʳŞ Ś
ɴɹɵɸ ɤ      ſ  Ũ  ƀ
ɴɹɵɹ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɹɵɺ ſƀ ʳŞ ſƀŚ
ɴɹɵɻ ɤ ɼɸʩ      
ɴɹɵɼ ɤ       ſʰ ƀ
ɴɹɶɱ  ʳŞ ſřʰſƀƀŚ
ɴɹɶɴ  ʳŞ ſřʰſƀƀŚ
ɴɹɶɵ ɤ    ŜŜ 
ɴɹɶɶ ſ  ɴśſƀƃɵƄƀ
ɴɹɶɷ Ƈ
ɴɹɶɸ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɹɶɹ ɤ Ũ  ř  Ũ 
ɴɹɶɺ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
ɴɹɶɻ Ƈ
ɴɹɶɼ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɹɷɱ ƈ
ɴɹɷɴ Ƈ
ɴɹɷɵ ƃƄ ʳŞ Ś
ɴɹɷɶ ƈ
ɴɹɷɷ ɤ Ũ  ř  Ũ 
ɴɹɷɸ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
ɴɹɷɹ Ƈ
ɴɹɷɺ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɼɺɸƀřƄŚ
ɴɹɷɻ ƈ
ɴɹɷɼ Ƈ
ɴɹɸɱ ƃƄ ʳŞ Ś
ɴɹɸɴ ƈ
ɴɹɸɵ ƈ
ɴɹɸɶ ɤ ɼɸʩ      
ɴɹɸɷ ɤ       ſʰ ƀ
ɴɹɸɸ  ʳŞ ſřʰſƀƀŚ
ɴɹɸɹ  ʳŞ ſřʰſƀƀŚ
ɴɹɸɺ ɤ    ŜŜ 
ɴɹɸɻ ſ  ɴśſƀƃɵƄƀ
ɴɹɸɼ Ƈ
ɴɹɹɱ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɹɹɴ ɤ Ũ  ř  Ũ 
ɴɹɹɵ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
ɴɹɹɶ Ƈ
ɴɹɹɷ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɹɹɸ ƈ
ɴɹɹɹ Ƈ
ɴɹɹɺ ƃƄ ʳŞ Ś
ɴɹɹɻ ƈ
ɴɹɹɼ ɤ Ũ  ř  Ũ 
ɴɹɺɱ ſſŠſŜſƃřƄƀƀƀ ʴ ɱƀ
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ɴɹɺɴ Ƈ
ɴɹɺɵ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɼɺɸƀřƄŚ
ɴɹɺɶ ƈ
ɴɹɺɷ Ƈ
ɴɹɺɸ ƃƄ ʳŞ Ś
ɴɹɺɹ ƈ
ɴɹɺɺ ƈ
ɴɹɺɻ ɤ ɼɸʩ    ɱŜɴɴ  
ɴɹɺɼ ɤ       ſʰ ƀ
ɴɹɻɱ  ʳŞ ſřʰſƀƀŚ
ɴɹɻɴ  ʳŞ ſřʰſƀƀŚ
ɴɹɻɵ ɤ       ɱŜɴɴ    
ɴɹɻɶ ɴɴ ʳŞ ƃřɴřƄŚ
ɴɹɻɷ ɤ    ŜŜ 
ɴɹɻɸ ſ  ɴśſɴɴƀƃɵƄƀ
ɴɹɻɹ Ƈ
ɴɹɻɺ ɴɴƃřƄ ʳŞ ſɴɴƃřƄř ŜʰƀŚ
ɴɹɻɻ ɤ Ũ  ř  Ũ 
ɴɹɻɼ ſſŠſŜſɴɴƃřƄƀƀƀ ʴ ɱƀ
ɴɹɼɱ Ƈ
ɴɹɼɴ ƃƄ ʳŞ ɴɴƃſſŠſŜſɴɴƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɹɼɵ ƈ
ɴɹɼɶ Ƈ
ɴɹɼɷ ƃƄ ʳŞ Ś
ɴɹɼɸ ƈ
ɴɹɼɹ ɤ Ũ  ř  Ũ 
ɴɹɼɺ ſſŠſŜſɴɴƃřƄƀƀƀ ʴ ɱƀ
ɴɹɼɻ Ƈ
ɴɹɼɼ ƃƄ ʳŞ ɴɴƃſſŠſŜſɴɴƃřƄƀƀƀƋɱŜɼɺɸƀřƄŚ
ɴɺɱɱ ƈ
ɴɺɱɴ Ƈ




ɴɺɱɹ ɤ    Ş  Ş 
ɴɺɱɺ ɤ              Š
ɴɺɱɻ ɤ       
ɴɺɱɼ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɴɺɴɱ Ƈ
ɴɺɴɴ  ʳŞ ŜſſƀƃřŪŪƄƀŚ
ɴɺɴɵ ſƀ ʳŞ ſƀŚ
ɴɺɴɶ ɤ    ś
ɴɺɴɷ ɤ ʳŞ ƃſƀƃřŪŪƄ Šʰ ŪŪƄŚ
ɴɺɴɸ ɤ   ś
ɴɺɴɹ ɤ    
ɴɺɴɺ ƃſƀƃřŪŪƄ ʰʰ ŪŪƄ ʳŞ ɱŚ
ɴɺɴɻ ɤ    ř   Ũ 
ɴɺɴɼ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɺɵɱ ƈ
ɴɺɵɴ ſ ʰʰ ŪŞŪƀ
ɴɺɵɵ Ƈ
ɴɺɵɶ ɤŞś
ɴɺɵɷ  ʳŞ ſřŜʰɱřŜʰɹɷřʰɶɵƀŚ
ɴɺɵɸ ɤ Ş     Ũ 
ɴɺɵɹ ƃʰʰɱƄ ʳŞ Ś
ɴɺɵɺ ƈ  ſ ʰʰ ŪŞŪƀ
ɴɺɵɻ Ƈ
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ɴɺɵɼ  ʳŞ ſřʰɱřʰɹɷřʰɶɵƀŚ
ɴɺɶɱ  ʳŞ ɜŚ
ɴɺɶɴ ſƀ ʳŞ ɜŚ
ɴɺɶɵ ɤ Ş     Ũ 
ɴɺɶɶ ƃʰʰɱƄ ʳŞ Ś
ɴɺɶɷ ƈ  ſ ʰʰ ŪŪƀ
ɴɺɶɸ Ƈ
ɴɺɶɹ  ʳŞ ſřʰɱřʰɹɷřʰɶɵƀŚ
ɴɺɶɺ ɤ       ř  
ɴɺɶɻ ɤ   ř    
ɴɺɶɼ  ʳŞ ſƀŚ
ɴɺɷɱ ɤ   
ɴɺɷɴ  ſ  ɴśƀƇ
ɴɺɷɵ ɤ       ſ ƀ
ɴɺɷɶ ſŪŜ Ŝ  Ūř ř ŪɎŪƀŚ
ɴɺɷɷ ɤ   ſ        ř
ɴɺɷɸ ɤ            ƀ
ɴɺɷɹ  ʳŞ ſř ř ƀŚ
ɴɺɷɺ ɤ  ř Ŝř   
ɴɺɷɻ  ʳŞ Ŝſř ř ɻƀŚ
ɴɺɷɼ ɤ        
ɴɺɸɱ  ʳŞ ſř ɜƀŚ
ɴɺɸɴ ƈ
ɴɺɸɵ ɤ   
ɴɺɸɶ  ʳŞ ſƀŚ
ɴɺɸɷ ſƀ ʳŞ ſʰɹɶř ʰɴř ʰŞɵƀŚ
ɴɺɸɸ ɤ ɼɸʩ  
ɴɺɸɹ ɤ       ſʰ ƀ
ɴɺɸɺ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɺɸɻ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɺɸɼ ɤ    ŜŜ 
ɴɺɹɱ ſ  ɴśſƀƃɵƄƀ
ɴɺɹɴ Ƈ
ɴɺɹɵ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɺɹɶ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɺɹɷ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɼɺɸƀřƄŚ
ɴɺɹɸ ƈ
ɴɺɹɹ ɤ  ś        Ũ 
ɴɺɹɺ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɺɹɻ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɺɹɼ ƃ ʰʰ ɱƄ ʳŞ Ś
ɴɺɺɱ ƈ  ſ ʰʰ ŪŪƀ
ɴɺɺɴ Ƈ
ɴɺɺɵ  ʳŞ ſřʰɱřʰɹɷřʰɶɵƀŚ
ɴɺɺɶ ɤ       ř  
ɴɺɺɷ ɤ   ř    
ɴɺɺɸ  ʳŞ ſƀŚ
ɴɺɺɹ ɤ   
ɴɺɺɺ  ſ  ɴśƀƇ
ɴɺɺɻ ɤ       ſ ƀ
ɴɺɺɼ ſŪŜ Ŝ  Ūř ř ŪɎŪƀŚ
ɴɺɻɱ ɤ   ſ        ř
ɴɺɻɴ ɤ            ƀ
ɴɺɻɵ  ʳŞ ſř ř ƀŚ
ɴɺɻɶ ɤ  ř Ŝř   
ɴɺɻɷ  ʳŞ Ŝſř ř ɻƀŚ
ɴɺɻɸ ɤ        
ɴɺɻɹ  ʳŞ ſř ɜƀŚ
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ɴɺɻɺ ƈ
ɴɺɻɻ ɤ   
ɴɺɻɼ  ʳŞ ſƀŚ
ɴɺɼɱ ſƀ ʳŞ ſʰɹɶř ʰɴř ʰŞɵƀŚ
ɴɺɼɴ ɤ ɼɸʩ  
ɴɺɼɵ ɤ       ſʰ ƀ
ɴɺɼɶ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɺɼɷ  ʳŞ ſřʰſƀƃɵƄƀŚ
ɴɺɼɸ ɤ    ŜŜ 
ɴɺɼɹ ſ  ɴśſƀƃɵƄƀ
ɴɺɼɺ Ƈ
ɴɺɼɻ ƃřƄ ʳŞ ſƃřƄř ŜʰƀŚ
ɴɺɼɼ ƃƄ ʳŞ ƃſſŠſŜſƃřƄƀƀƀƋɱŜɱɵɸƀřƄŚ
ɴɻɱɱ ƃƄ ʳŞ ƃ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ƀ
ɴɻɴɸ ſŪŜ Ŝ  Ūř ř ŪɎŪƀŚ
ɴɻɴɹ ɤ   ſ       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ɴɻɵɺ ɤ ɼɸʩ 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ɴɼɻɻ ſ  ɴśſſƀŞɴƀƀ
ɴɼɻɼ Ƈ





ɴɼɼɷ ɤ     
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ɵɱɱɱ ɤ    
ɵɱɱɴ  ʳŞ Ś
ɵɱɱɵ  ſ  ɴśſſƀŞɴƀƀ
ɵɱɱɶ Ƈ
ɵɱɱɷ  ʳŞ ſřƀ
ɵɱɱɸ ƈ
ɵɱɱɹ  ʳŞ ŵŚ
ɵɱɱɺ ɤ  ř   
ɵɱɱɻ ſſƀřƃɴřƄřʰ	řʰŪŪřʰŪŪřʰſɹɸřɱƀřʰſſſ
řŜʰƀŞſſſřŜʰƀƀƋɱŜɴɸƀƀřſřŜ




ɵɱɴɵ ɤ     ř  ř 









ɵɱɵɱ ſ  ɴśſſƀŞɵƀƀ
ɵɱɵɴ Ƈ





ɵɱɵɹ ɤ	ř    ŞŞ     











ɵɱɶɶ ɤ ɤ       
ɵɱɶɷ ſʰƀŚ
ɵɱɶɸ ɤ ř     
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ɵɱɶɼ ƈ















ɵɱɸɱ ɤ      ŪŪ






ɵɱɸɹ ɤ  
ɵɱɸɺ ŜſƀŚ
ɵɱɸɻ ɤ     
ɵɱɸɼ 	ſʰřʰř ʰŪŵŵŵŪƀŚ
ɵɱɹɱ ɤ ŞŞŞ    ŞŵŞ
ɵɱɹɴ ſʰʰƀ
ɵɱɹɵ Ƈ
ɵɱɹɶ  ʳŞ ſřƃɴřƄřƃɴřƄƀŚ
ɵɱɹɷ ſƀƃɵśɶƄ ʳŞ ſŪŪřŪŪƀŚ






ɵɱɺɴ ɤ	   Ş    ɵ Ū Ū
ɵɱɺɵ ɤ  ɵ     ř
ɵɱɺɶ ɤ      
ɵɱɺɷ ɤř     ſ   Ū Ū ƀř
ɵɱɺɸ ɤ    Ŝ ř   
ɵɱɺɹ ɵ ʳŞ ſř ř ř ř řʰɴɱɱř
ʰɴɱřʰ	ƀ
ɵɱɺɺ Ƈ
ɵɱɺɻ ɤ     ſŞƀ  
ɵɱɺɼ ſŪ	ŜŪƀŚ
ɵɱɻɱ ɤ     
ɵɱɻɴ  ʳŞ ſř ʰſƀƃɴƄŞɴř ʰƀŚ
ɵɱɻɵ ɤ        Ũ   
ɵɱɻɶ  ʳŞ ƃɜ
 ʩʩ ŜſƀřƄŚ
ɵɱɻɷ ɤ  
ɵɱɻɸ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɵɱɻɹ Ƈ
ɵɱɻɺ ɤ
        
ɵɱɻɻ  ʳŞ ſř ř ř ʰƀŚ
ɵɱɻɼ ɤ      
ɵɱɼɱ ɤ   
ǋǈǊ
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ɵɱɼɴ  ʳŞ ſřƀŚ
ɵɱɼɵ ɤ   
ɵɱɼɶ ɤſ          ɶŞɹ
ɵɱɼɷ ɤ ř     Ş ƀ
ɵɱɼɸ  ʳŞ 	ſŪŞŪřřƀŚ
ɵɱɼɹ ƈ
ɵɱɼɺ ɤ ŞŞŞ    ŞŵŞ
ɵɱɼɻ ſʰʰƀ
ɵɱɼɼ Ƈ
ɵɴɱɱ  ʳŞ ſřƃɴřƄƀŚ
ɵɴɱɴ ſƀƃɵƄ ʳŞ ŪŪŚ






ɵɴɱɻ ɤ	         
ɵɴɱɼ ɤ ř      ɸɱʩ  ś
ɵɴɴɱ ɤɜ Ş    
ɵɴɴɴ ɤɜ Ş   ɸɱʩ   ſɵɸ ƀ
ɵɴɴɵ ɤɜ Ş   ɸɱʩ   ſɺɸ ƀ
ɵɴɴɶ  ʳŞ ſř řř ƀ
ɵɴɴɷ Ƈ
ɵɴɴɸ ɤ     ſŞƀ  
ɵɴɴɹ ſŪ	ŜŪƀŚ
ɵɴɴɺ ɤ     
ɵɴɴɻ  ʳŞ ſř ʰſƀƃɴƄŞɴř ʰƀŚ
ɵɴɴɼ  ʳŞ ɜŚ
ɵɴɵɱ ɤ        Ũ   
ɵɴɵɴ  ʳŞ ƃɜ
 ʩʩ ŜſƀřƄŚ
ɵɴɵɵ ɤ       
ɵɴɵɶ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɵɷ ɤ       
ɵɴɵɸ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɵɹ ɤ       
ɵɴɵɺ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɵɻ ɤ         
ɵɴɵɼ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɶɱ ɤ
   
ɵɴɶɴ ɤ	 ſƀ  
ɵɴɶɵ ſſſƃɜŜ ʴ ƃɴƄřƄɜ
ƀƀ ʰʰ ɱƀ
ɵɴɶɶ Ƈ
ɵɴɶɷ ƃɴƄ ʳŞ Ś
ɵɴɶɸ ƈ
ɵɴɶɹ Ƈ
ɵɴɶɺ ɤ     
ɵɴɶɻ  ʳŞ ƃɜŜ ʴ ƃɴƄřƄŚ
ɵɴɶɼ ɤ    
ɵɴɷɱ  ʳŞ ſɜƀŚ
ɵɴɷɴ ɤ         
ɵɴɷɵ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɷɶ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɷɷ ɤ
   
ɵɴɷɸ ſ  ɴśſƀƀ
ɵɴɷɹ Ƈ
ɵɴɷɺ ɤ    
ɵɴɷɻ  ʳŞ ƃɜ ʰʰ ƃƄřƄŚ
ǋǈǋ
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ɵɴɷɼ ɤ
    
ɵɴɸɱ  ʳŞ ſɜ
ƀŚ
ɵɴɸɴ ɤ     
ɵɴɸɵ ɤ    ř    
ɵɴɸɶ  ʳŞ ƃřɴśɶƄŚ
ɵɴɸɷ ɤ ſ ƀ
ɵɴɸɸ ƃƄ ʳŞ ſƀŚ
ɵɴɸɹ ɤŜ     
ɵɴɸɺ ɤ           ɷ
ɵɴɸɻ ɤ   ř         ɶ
ɵɴɸɼ ſſƀ ʴ ɶƀ
ɵɴɹɱ Ƈ
ɵɴɹɴ ɤŜ     
ɵɴɹɵ ƃƄ ʳŞ ſř ʰŪ	ŪƀƃƃɶƄƄŚ
ɵɴɹɶ ɤ
           ŪɶŪ  
ɵɴɹɷ ɤ ʳŞ ɶſřʰɱŜɴɴƀŚ
ɵɴɹɸ ɤ     
ɵɴɹɹ ɤƃƄ ʳŞ ɏɶſƀŚ
ɵɴɹɺ ƈƇ




ɵɴɺɵ ɤ   
ɵɴɺɶ ƃɴƄ ʳŞ ſřŜʰƀŚ
ɵɴɺɷ ɤ 
ɵɴɺɸ ɤ	ř 
ɵɴɺɹ  ʳŞ ſř ŜʰƀŚ
ɵɴɺɺ ƃɴƄ ʳŞ ƃſſŠſŜſƀƀƀƋɱŜɵɸƀƄŚ
ɵɴɺɻ ƃɴƄ ʳŞ ƃſſŠſŜſƀƀƀƋɱŜɺɸƀƄŚ
ɵɴɺɼ
ɵɴɻɱ ɤ  
ɵɴɻɴ ƃɴƄ ʳŞ ſƀŚ
ɵɴɻɵ ƈ
ɵɴɻɶ ɤ    
ɵɴɻɷ ſ  ɴśſſƀŞɴƀƀ
ɵɴɻɸ Ƈ
ɵɴɻɹ ɤ      ţ
ɵɴɻɺ ſſſƃſɜŜ ʳʰ ƃƄ ĺ ɜŜ ʴ ƃʫɴƄƀřƄɜ
ƀƀ ʰʰ ɱƀ
ɵɴɻɻ Ƈ
ɵɴɻɼ ƃʫɴƄ ʳŞ Ś
ɵɴɼɱ ƈ
ɵɴɼɴ Ƈ
ɵɴɼɵ ɤ     
ɵɴɼɶ  ʳŞ ƃɜŜ ʳʰ ƃƄ ĺ ɜŜ ʴ ƃʫɴƄřƄŚ
ɵɴɼɷ ɤ    
ɵɴɼɸ  ʳŞ ſɜƀŚ
ɵɴɼɹ ɤ         
ɵɴɼɺ  ʳŞ ſʰŪŪřʰſƀƀŚ
ɵɴɼɻ  ʳŞ ſʰŪ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ɵɸɶɷ ɤ   ɵ ſƀř     
ɵɸɶɸ ɤſ   ʰŪŞŪ  ŪŞŪƀ
ɵɸɶɹ  ʳŞ ſř ř ʰŪŞŪř ř ƀ
ɵɸɶɺ Ƈ
ɵɸɶɻ ɤ     ſŞƀ  
ɵɸɶɼ ſŪ	ŜŪƀŚ
ɵɸɷɱ  ʳŞ ŜſʰŨŜŨř ʰř ʰŪɎŪƀŚ
ɵɸɷɴ ɤ     
ɵɸɷɵ  ʳŞ ſř ʰſƀƃɴƄŞɴř ʰƀŚ
ɵɸɷɶ ɤ    ɵ 
ɵɸɷɷ  ʳŞ ſř ʰſřɶƀř ʰɶƀŚ
ɵɸɷɸ ɤ        Ũ   
ɵɸɷɹ  ʳŞ ƃɜ
 ʩʩ ŜſƀřƄŚ
ɵɸɷɺ ɤ    
ɵɸɷɻ  ʳŞ ſɱŜɴɴřɱŜɱɸřɱŜɱɺɸřɱŜɵřɴɱƀŚ
ɵɸɷɼ
ɵɸɸɱ ɤ  
ɵɸɸɴ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɵɸɸɵ Ƈ
ɵɸɸɶ ɤ
        
ɵɸɸɷ ɤſ         ŠŠƀ
ɵɸɸɸ  ʳŞ ſř ř ř ʰƀŚ
ɵɸɸɹ ɤ      
ɵɸɸɺ ɤ   
ɵɸɸɻ  ʳŞ ſřƀŚ
ɵɸɸɼ ɤ   
ɵɸɹɱ  ʳŞ 	ſřřƀŚ
ɵɸɹɴ ɵ ʳŞ 	ſřřřʰƀŚ
ɵɸɹɵ ɤ   
ɵɸɹɶ  ʳŞ 	ſřřƀŚ
ɵɸɹɷ ɵ ʳŞ 	ſřřƀŚ
ɵɸɹɸ ƈ
ɵɸɹɹ
ɵɸɹɺ ɤ   
ɵɸɹɻ ɤ
   
ɵɸɹɼ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɵɸɺɱ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɵɸɺɴ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ɵɸɺɵ ɤɤ         
ɵɸɺɶ  ſ  ɴśſŜƀƀ Ƈ
ɵɸɺɷ ſ ŜſſŜŜŜŜř ŜƃƄř ŪŜŪř ʰŪŪ
ƀƀ ƀ
ɵɸɺɸ ſ ŜſſŜŜŜŜř ŜƃƄř ŪŜŪř ʰŪŪ
ƀƀ ƀ
ɵɸɺɹ ƈ
ɵɸɺɺ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜř Ŝř ŪŜŪř
ʰŪŪƀƀ
ɵɸɺɻ  ʳŞ ŪŜŪ
ɵɸɺɼ ɤ 	 
ɵɸɻɱ ſʰř ʰŪŪř ʰſɵɵŜɵŵſɴƀƀř ʰſɴɷŜɻŵſɴƀƀř ʰɴɱř
ʰř ʰŪŪƀŚ
ɵɸɻɴ  ʳŞ ɱŜɶŚ
ɵɸɻɵ ſſſɴřɵřɶřɷƀř ɵř ɵř  ʰ ƀřʰſɴŜɸřɴƀƀ
ɵɸɻɶ ſʰſɷŜɴřɷŜɴřɴŜɸřɷŜɴƀřʰſɼŜɼřɺŜɸřɱřɺŜɸƀř ʰř Ŝʰɴř ŜʰɴŜɸƀŚ
ɵɸɻɷ ɤ       
ɵɸɻɸ  ʳŞ ŪŪ
ɵɸɻɹ  ʳŞ ŪŪ
ǋǉǉ
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ɵɸɻɺ ɤ  
ɵɸɻɻ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɵɸɻɼ Ƈ














ɵɹɱɴ ɤ     ſ  ř ƀŠ









ɵɹɴɱ ɤ  ſƀ
ɵɹɴɴ  ʳŞ ŜſƃɴřƄřɵƃɴřƄƀ
ɵɹɴɵ ſƀ ʳŞ ſŪŪřŪŪƀ
ɵɹɴɶ  ʳŞ ſ Ɍ ř ʰ ƀ
ɵɹɴɷ ſřʰɵřʰƀ
ɵɹɴɸ ſɱŜɻřɱŜɵřʰſɋɵ ʰʰ ŜſſſƀɜŜřʰɵƀƀƀřʰɶƀ
ɵɹɴɹ ɤ   








ɵɹɵɵ ɤ  ʰɱŜɴɴř   ſƀ
ɵɹɵɶ ſſƀřƃɴřƄřʰɴɹřʰŪŪřʰɱŜɻřʰɴřʰƀŚ







ɵɹɶɱ ɤ     ſ  ř ƀŠ
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ɵɹɶɻ ſƃɴřƄřɵƃɴřƄřʰɶřʰɱŜɻƀ
ɵɹɶɼ ɤ  ſƀ
ɵɹɷɱ ɵ ʳŞ ŜſƃɴřƄřɵƃɴřƄƀ
ɵɹɷɴ ſɵƀ ʳŞ ſŪŪřŪŪƀ
ɵɹɷɵ ɵ ʳŞ ſ Ɍ ř ʰ ɵƀ
ɵɹɷɶ ſɵřʰɵřʰƀ
ɵɹɷɷ ſɱŜɱɱɻřɱŜɱɱɵřʰɶřʰſɋɵ ʰʰ ŜſſſɵƀɜŜřʰɵƀƀ
ƀƀ
ɵɹɷɸ ɤ  
ɵɹɷɹ ŜſƀŚ





ɵɹɸɵ ɤ	       
ɵɹɸɶ ɤ  ɵ ſƀř    ɻɱʩ  ɴɱɱʩ 
ɵɹɸɷ ɤſ   ʰŪŞŪ  ŪŞŪƀ
ɵɹɸɸ ɤ          ſƀ
ɵɹɸɹ ɻɱɴɱɱ ʳŞ ſƀ
ɵɹɸɺ Ƈ
ɵɹɸɻ ɤś ŪŞŪř ŪŞŪřŪŪřŪŪřŪŪ
ɵɹɸɼ  ʳŞ ŪŞŪŚ
ɵɹɹɱ ɤſŜŜś  ɹɸ     ř      ɴ  ƀ
ɵɹɹɴ  ʳŞ ſſʰɹɵřʰɵřʰŞɵƀƀŚ
ɵɹɹɵ ɤ   
ɵɹɹɶ  ʳŞ ſſʰɹɷřʰɵřʰŞɵƀŞɴƀŚ
ɵɹɹɷ ɤ     
ɵɹɹɸ  ʳŞ ŜſʰŨŜŨř ʰř ʰŪřŪř ŜʰɴřʰŪ
Ūƀ
ɵɹɹɹ ɤ   ř    ř  
  ř
ɵɹɹɺ ɤ  ŵŵ 
ɵɹɹɻ  ʳŞ ŜſʰŨ
ŜŨř ʰř ʰŪɎŪřŜʰƀ
ɵɹɹɼ ɤ	  ɵ ſƀř      ŞŞŞ 
ɵɹɺɱ  ʳŞ ƃɜŜ ʳ ɹɸřƄ
ɵɹɺɴ ɤ   ſ  ƀ   
ɵɹɺɵ  ʳŞ ſř ʰŪţŪƀŚ
ɵɹɺɶ ɤ   ɹɺʩŞɴɱɱʩ ř   ɸɺʩ
ɵɹɺɷ ɤř   ɸɱʩ  ř   ɴɱɱʩ
ɵɹɺɸ ɤ ʳŞ ſɸɱřɹɱřɺɱřɻɱřɼɱřɴɱɱƀŚ
ɵɹɺɹ ɤ     Ũ   
ɵɹɺɺ  ʳŞ ſſſſſɜƀƀřſſɜƀƀƀƀƀ
ɵɹɺɻ ɤ	   ř Ũ     ɋɵ 
ɵɹɺɼ ɤ   
ɵɹɻɱ ɤ    
ɵɹɻɴ  ʳŞ ſŪŪřʰſƀƀŚ
ɵɹɻɵ  ʳŞ Ś
ɵɹɻɶ  ʳŞ ŜŜſſřƀƀŚ
ɵɹɻɷ ſƀ ʳŞ Ś
ɵɹɻɸ  ʳŞ Ś
ɵɹɻɹ ɤ     ţ
ɵɹɻɺ ɤś ŪŞŪř ŪŞŪřŪŪřŪŪřŪŪ
ɵɹɻɻ  ʳŞ ŪŞŪŚ
ɵɹɻɼ ɤſŜŜś  ɹɸ     ř      ɴ  ƀ
ɵɹɼɱ  ʳŞ ſſʰɹɵřʰɵřʰŞɵƀƀŚ
ɵɹɼɴ ɤ   
ɵɹɼɵ  ʳŞ ſſʰɹɷřʰɵřʰŞɵƀŞɴƀŚ
ɵɹɼɶ ɤ        ʴɻɱʩ  ŪţŪ   
ǋǉǋ
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ɵɹɼɷ ɤſ    ɴƀ
ɵɹɼɸ  ʳŞ ŜſŜſʰŨɻɱɻɱţŜŨř ʰř
Ŝʰɴř ʰŪřŪřŜʰƀƀ
ɵɹɼɹ ɤŨ         
ɵɹɼɺ ɤ  ŞŞŞ  ɻɱʩ     ɴ
ɵɹɼɻ  ʳŞ ɵſř ř ř ř ř ʰɴř
ʰɴřʰƀ
ɵɹɼɼ  ʳŞ ɶɵ
ɵɺɱɱ ɤ         
ɵɺɱɴ  ʳŞ Ś
ɵɺɱɵ ɤ       ř    Ũ 
ɵɺɱɶ  ʳŞ ſɴɱɱɱřɴɱɱɱƀŚ
ɵɺɱɷ ſŠſſƀřƀƀƇ
ɵɺɱɸ ɤ  
ɵɺɱɹ  ʳŞ ſƀ
ɵɺɱɺ ɤ     
ɵɺɱɻ ɤ ʳŞ ſřſř ʰŪţŪƀřƃƄřƃƄƀŚ
ɵɺɱɼ ɤʰɴɱɱ
ɵɺɴɱ  ʳŞ ſřſř ʰŪţŪƀřɱřƃƄƀŚ
ɵɺɴɴ ɤ
ʰɴɱɱ
ɵɺɴɵ  ʳŞ ſřſř ʰŪţŪƀřƃƄřɱƀŚ
ɵɺɴɶ ɤ   ŪŪ     
ɵɺɴɷ ɤ      
ɵɺɴɸ  ʳŞ ſʰſƀƀŚ
ɵɺɴɹ ſƀ ʳŞ ſƀŚ
ɵɺɴɺ ſ  ɴśſƀƀ
ɵɺɴɻ Ƈ
ɵɺɴɼ ɤ      ɵ     ɴ  
ɵɺɵɱ ſſſŜſſƃřƄƀƀƀ ʴ ɴƀ ʳ ɵƀ
ɵɺɵɴ Ƈ
ɵɺɵɵ ɤ	  
ɵɺɵɶ ƃƄ ʳŞ Ś
ɵɺɵɷ ƈ
ɵɺɵɸ ƈ
ɵɺɵɹ ɤ       ŪŪ 
ɵɺɵɺ  ʳŞ ƃřŠƄŚ
ɵɺɵɻ ƈ
ɵɺɵɼ ɤ      ř Ũ    
ɵɺɶɱ ɤ	ř   
ɵɺɶɴ  ʳŞ ſƀŚ
ɵɺɶɵ ɤ     Ũ   
ɵɺɶɶ ɤſ       ƀ
ɵɺɶɷ  ʳŞ ƃɜ
 ʩʩ ŜſƀřƄŚ
ɵɺɶɸ ɤ  Ş     
ɵɺɶɹ  ʳŞ ɵſř ř ř ř ř 
ʰɴɱɱɱřʰɴɱɱɱřʰƀŚ
ɵɺɶɺ  ʳŞ ɜ
ɵɺɶɻ ɵ ʳŞ ɜ
ɵɺɶɼ  ʳŞ ɜ
ɵɺɷɱ  ʳŞ ſřƀ
ɵɺɷɴ ɵ ʳŞ ɜ
ɵɺɷɵ ɵ ʳŞ ſɵřɵƀ
ɵɺɷɶ ſƀ ʳŞ 
ɵɺɷɷ ɤ   
ɵɺɷɸ ɤ
   
ɵɺɷɹ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɵɺɷɺ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɵɺɷɻ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ǋǉǌ
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ɵɺɷɼ ɤɤ         
ɵɺɸɱ  ſ  ɴśſŜƀƀ Ƈ
ɵɺɸɴ ſ ŜſſŜŜŜŜř ŜƃƄř ŪŜŪř ʰŪŪ
ƀƀ ƀ
ɵɺɸɵ ſ ŜſſŜŜŜŜř ŜƃƄř ŪŜŪř ʰŪŪ
ƀƀ ƀ
ɵɺɸɶ ƈ
ɵɺɸɷ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜř Ŝř ŪŜŪř
ʰŪŪƀƀ
ɵɺɸɸ  ʳŞ ŪɻɱɴɱɱŜŪ
ɵɺɸɹ ɤ 	 
ɵɺɸɺ ſʰř ʰŪŪř ʰſɵɵŜɵŵſɴƀƀř ʰſɴɷŜɻŵſɴƀƀř ʰɴɱř
ʰř ʰŪŪƀŚ
ɵɺɸɻ  ʳŞ ɱŜɶŚ
ɵɺɸɼ ſſſɴřɵřɶřɷƀř ɵř ɵř  ʰ ƀřʰſɴŜɸřɴƀƀ
ɵɺɹɱ ſʰſɷŜɴřɷŜɴřɴŜɸřɷŜɴƀřʰſɼŜɼřɺŜɸřɱřɺŜɸƀř ʰř Ŝʰɴř ŜʰɴŜɸƀŚ
ɵɺɹɴ ɤ   ɻɱʩ ſƀ  ɴɱɱʩ ſƀ  
ɵɺɹɵ  ʳŞ ŪŪ
ɵɺɹɶ  ʳŞ ŪŪ
ɵɺɹɷ ɤ  
ɵɺɹɸ ſ ʰʰ ŪŞŪ Ŷ  ʰʰ ŪŞŪƀ
ɵɺɹɹ Ƈ











ɵɺɺɹ ſʰɵɸřʰɱŜɶřʰſŪɻɱʩ ŪřŪɴɱɱʩ Ūƀřʰſřƀřʰſɴɹřɴɸƀř
ŜʰřʰŪŪřŜʰŜɻřʰɱŜɺɸƀ
ɵɺɺɺ ƈ
ɵɺɺɻ ɤ     ſ  ř ƀŠ
ɵɺɺɼ ſƃɴřƄřɵƃɴřƄřʰŪŪřʰŪŪřʰŪŪřʰŪŪřʰ	ř ʰ ŪŪřʰŪŪř
ʰſɱřɴƀřʰſɱřɴƀƀ
ɵɺɻɱ ſʰŪŪřʰɱŜɱɸřʰŞɴƀŚ
ɵɺɻɴ ſŪ  ɻɱʩ ŪřʰɴřʰɱŜɻřʰɶřʰƀ





ɵɺɻɺ ɤ  ſƀ
ɵɺɻɻ  ʳŞ ŜſƃɴřƄřɵƃɴřƄƀ
ɵɺɻɼ ſƀ ʳŞ ſŪŪřŪŪƀ
ɵɺɼɱ  ʳŞ ſ Ɍ ř ʰ ƀ
ɵɺɼɴ ſřʰɵřʰƀ
ɵɺɼɵ ſɱŜɻřɱŜɵřʰſɋɵ ʰʰ ŜſſſƀɜŜřʰɵƀƀƀřʰɶƀ
ɵɺɼɶ ɤ  
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ɵɺɼɼ ɤ  ſɻɱʩƀ
ɵɻɱɱ ſſƀřřʰɴɹřʰŪŪřʰɱŜɻřʰɴřʰƀŚ







ɵɻɱɺ ſʰɵɱřʰɱŜɱɱɶřʰſŪɻɱʩ ŪřŪɴɱɱʩ Ūƀřʰſřƀřʰ
ſɴɹřɴɸƀřŜʰřʰŪŪřŜʰŜɻřʰɱŜɺɸƀ
ɵɻɱɻ ɤ     ſ  ř ƀŠ





ɵɻɴɶ ſŪ  ɻɱʩ ŪřʰɴřʰɱŜɻřʰɶřʰƀ
ɵɻɴɷ ſŪ  ɴɱɱʩ ŪřʰɵřʰɱŜɻřʰɶřʰƀ
ɵɻɴɸ ſřɵřʰɶřʰɱŜɻřʰƀ
ɵɻɴɹ ɤ  ſƀ
ɵɻɴɺ ɵ ʳŞ Ŝſřɵƀ
ɵɻɴɻ ſɵƀ ʳŞ ſŪŪřŪŪƀ
ɵɻɴɼ ɵ ʳŞ ſ Ɍ ř ʰ ɵƀ
ɵɻɵɱ ſɵřʰɵřʰƀ
ɵɻɵɴ ſɱŜɵɻřɱŜɴɵřʰɶřʰſɋɵ ʰʰ ŜſſſɵƀɜŜřʰɵƀƀƀƀ
ɵɻɵɵ ɤ  
ɵɻɵɶ ŜſƀŚ




ɴ ɤ	       ĺ ř
ɵ ɤɵɱɱɼ ſƀř       
ɶ ɤ   Ŝ     
ɷ ɤŜ     ɴɱŵɵɴŵɵɱɱɼř    
ɸ ɤ      ř   ſƀŜ




ɴɱ ɤ	     Ŝ     ř
ɴɴ ɤ    ſƀř     ſƀř  
ɴɵ ɤ ſř ƀŜ    ř 
ɴɶ ɤ ś
ɴɷ ɤ Ş     
ɴɸ ɤ Ş     
ɴɹ ɤ Ş      
ɴɺ ɤ Ş      
ɴɻ ɤ Ş      
ɴɼ ɤ Ş      ř ř   
ɵɱ ɤ    
ɵɴ ɤŜ Ş          
ɵɵ ɤŜŵŜ Ş      ŵ  
ɵɶ ɤŜŵŜ Ş     ŵ  
ɵɷ ɤ Ş     ſ   Šƀ
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*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɵɸ ɤ Ş       ſ   Šƀ
ɵɹ ɤ Ş       ſ   Šƀ
ɵɺ ɤ Ş Ş     
ɵɻ  ʳŞ ſř ř ř ƀ
ɵɼ Ƈ
ɶɱ ɤ     
ɶɴ  ʳŞ ſƀŚ
ɶɵ ɤ     ř    
ɶɶ ɤ   
ɶɷ  ʳŞ ſƀŚ
ɶɸ ɤ       
ɶɹ  ʳŞ ŜŜſƀ
ɶɺ ɤ ɏ  ř     
ɶɻ ɏ ʳŞ Ś
ɶɼ ɤŞ    ţ
ɷɱ  ʳŞ Ś
ɷɴ  ʳŞ Ś
ɷɵ ɤ      
ɷɶ  ʳŞ ſŞƀŵɏŚ
ɷɷ ɤ        ř 
ɷɸ  ſ  ɴśɏƀ
ɷɹ Ƈ
ɷɺ ɤ    
ɷɻ  ʳŞ Ś
ɷɼ ɤ   
ɸɱ  ʳŞ ſƀŚ
ɸɴ ɤ       
ɸɵ ɜ ʳŞ  Ş ſŞɴƀƋŚ
ɸɶ ɤ       
ɸɷ ɜ ʳŞ  Ş ƋŚ
ɸɸ ɤ        ſƀ
ɸɹ ɤ     
ɸɺ  ʳŞ ƃɜŜ ʳ ɜ ĺ ɜŜ ʴʰ ɜř ƄŚ
ɸɻ ɤ       ţ
ɸɼ ɜ ʳŞ ſƀŚ
ɹɱ ɤ       ţ
ɹɴ ɜ ʳŞ ſſɜƀƀŚ
ɹɵ ɤ       ţ
ɹɶ ɜ ʳŞ ſſɜƀƀŚ
ɹɷ ɤ    ſƀ   ţ
ɹɸ ɜ ʳŞ ſſɜƀƀŚ
ɹɹ ɤ         
ɹɺ ɤ     
ɹɻ  ʳŞ ſɜƀŚ
ɹɼ ɤ       ɱ   Ŝ
ɺɱ ɤſ Ũ    ƀ
ɺɴ  ʳŞ ƃ ʴ ɱƄŚ
ɺɵ ɤ    ř ř  
ɺɶ ɤ        ɜ
ɺɷ ɜ ʳŞ ſɋɵƀŚ
ɺɸ ɤ 
Ũ   ɜ
ɺɹ ɜ ʳŞ ſƀ
ɺɺ
ɺɻ ɤ       
ɺɼ ɤ     
ɻɱ ɤ        ţ
ɻɴ  ſſƀ ʴ ɱƀƇ
ɻɵ ɤ ř       
ǋǉǏ
*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɻɶ ɤ   ɜŜ
ɻɷ ɜŜ ʳŞ ſƀŚ
ɻɸ ƈƇ
ɻɹ ɤ ř  ɜŜ  ſ  Ŝƀ




       
ɼɴ ɤ     ř    
ɼɵ ɜŜ ʳŞ ſſɜƃɜʰʰŨŨƄƀƀŚ
ɼɶ ɤ     ř    
ɼɷ ɜŜ ʳŞ ſſɜƃɜʰʰŨŨƄƀƀŚ
ɼɸ ɤ     
ɼɹ ɜŜ ʳŞ ſɜƃɜʰʰŨŨƄƀŚ
ɼɺ ɤ     
ɼɻ ɜŜ ʳŞ ſɜƃɜʰʰŨŨƄƀŚ
ɼɼ
ɴɱɱ ɤ        
ɴɱɴ ɤ       ɜ
ɴɱɵ ɜ ʳŞ ɏŚ
ɴɱɶ ɤ        ɜ
ɴɱɷ ɜ ʳŞ Ś
ɴɱɸ ɤ        ɜ
ɴɱɹ ɜ ʳŞ Ś
ɴɱɺ ɤ       
ɴɱɻ  ʳŞ ŜŜſƀŚ
ɴɱɼ
ɴɴɱ ɤ        ſƀƀ
ɴɴɴ  ʳŞ ſř ƀŚ
ɴɴɵ ɤ         
ɴɴɶ ƈ
ɴɴɷ ɤ      
ɴɴɸ ɜ ʳŞ ſɜ ʫ ɜƀŵɵŚ
ɴɴɹ ɤ  Ş       
ɴɴɺ ſɜƀ ʳŞ ɜŚ






ɴɵɷ ɤ	    ſƀ      
ɴɵɸ ɤ   	 ĺ  ſɴɼɼɹƀŜ  
ɴɵɹ ɤ          
ɴɵɺ ɤ  Ŝ    ś
ɴɵɻ ɤ Ş       
ɴɵɼ ɤ Ş     
ɴɶɱ ɤ Ş       
ɴɶɴ ɤ        Ŝ
ɴɶɵ ɤ         
ɴɶɶ ɤś
ɴɶɷ ɤ Ş  Ş      
ɴɶɸ ɤ     ř  Ś Ş
ɴɶɹ ɤ   Ŝ
ɴɶɺ  ʳŞ ſř ř ƀ
ɴɶɻ Ƈ
ɴɶɼ ɤŞ ř    
ɴɷɱ  ʳŞ Ś
ǋǉǐ
*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɴɷɴ ɤ     Ũ   
ɴɷɵ  ʳŞ ƃɜ ʴʰ ř ƄŚ
ɴɷɶ ɤ    
ɴɷɷ  ſ  ɴśſƀƀƇ
ɴɷɸ ɤ     ř   
ɴɷɹ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɴɷɺ ɤ     
ɴɷɻ  ʳŞ ƃſɴśſƀřƀřƄŚ
ɴɷɼ ɤ      
ɴɸɱ  ſŜſƀƀƇ
ɴɸɴ ɤ       
ɴɸɵ  ʳŞ Ś
ɴɸɶ ƈƇ
ɴɸɷ ɤ       
ɴɸɸ ɤ       
ɴɸɹ  ʳŞ ſř ƀŚ
ɴɸɺ ƈ
ɴɸɻ ƈ






ɴɹɸ ɤ	    ſƀ      
ɴɹɹ ɤ Şř      ř ř
ɴɹɺ ɤ  ſɵɱɱɷƀŜ      
ɴɹɻ ɤ ř         ſ 
ɴɹɼ ɤ       ƀŜ
ɴɺɱ ɤ   ś
ɴɺɴ ɤ Ş       
ɴɺɵ ɤ Ş     
ɴɺɶ ɤ Ş       
ɴɺɷ ɤ        Ŝ
ɴɺɸ ɤ         Ŝ
ɴɺɹ ɤś
ɴɺɺ ɤ Ş  Ş      
ɴɺɻ ɤ        ř 
ɴɺɼ ɤ Ś Ş  Ŝ
ɴɻɱ
ɴɻɴ  ʳŞ ſř ř ƀ
ɴɻɵ Ƈ
ɴɻɶ ɤŞ ř    
ɴɻɷ  ʳŞ Ś
ɴɻɸ ɤ       
ɴɻɹ  ʳŞ ƃɜ ʴʰ ř ƄŚ
ɴɻɺ ɤ    
ɴɻɻ  ſ  ɴśſƀƀƇ
ɴɻɼ ɤ       ř   
ɴɼɱ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɴɼɴ ɤ      
ɴɼɵ  ʳŞ ƃɜ ʩʩ ſſɜƀř ƀř ƄŚ
ɴɼɶ ɤ      
ɴɼɷ  ſŜſƀƀƇ
ɴɼɸ ɤ       
ɴɼɹ  ʳŞ Ś
ǋǉǑ
*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɴɼɺ ƈƇ
ɴɼɻ ɤ       
ɴɼɼ ɤ       
ɵɱɱ  ʳŞ ſř ƀŚ
ɵɱɴ ƈ
ɵɱɵ ƈ






ɵɱɼ ɤ	    ſƀ      
ɵɴɱ ɤ Şř   Ş  
ɵɴɴ ɤ  ř ř   ſɵɱɱɷƀŜ  
ɵɴɵ ɤ     ř     
ɵɴɶ ɤŞ  Ŝ
ɵɴɷ ɤ   ś
ɵɴɸ ɤ Ş       
ɵɴɹ ɤ Ş     
ɵɴɺ ɤ Ş       
ɵɴɻ ɤſʰ  ɋ ɵƀ        
ɵɴɼ ɤś
ɵɵɱ ɤ Ş  Ş      
ɵɵɴ ɤ        
ɵɵɵ ɤ Ŝ
ɵɵɶ ɵ ʳŞ ſř ř ƀ
ɵɵɷ Ƈ
ɵɵɸ ɤ   
ɵɵɹ  ʳŞ Ś
ɵɵɺ ɤ        
ɵɵɻ ɤ     ɋɵ
ɵɵɼ  ʳŞ ƃɜ ʴʰ ř ƄŚ
ɵɶɱ ɤ
       ř
ɵɶɴ ɤ        
ɵɶɵ ɤ     ɋɵ
ɵɶɶ  ſ  ɴśſƀƀ
ɵɶɷ Ƈ
ɵɶɸ ɤ        
ɵɶɹ ɤ    
ɵɶɺ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɵɶɻ ɤ         
ɵɶɼ ɤ    
ɵɷɱ  ʳŞ ſɜƀƃſɜƀ ʴ ɱƄŚ
ɵɷɴ ɤ   ř Ŝř  ś
ɵɷɵ ɤ ſ  ƀř  ſ  ƀř
ɵɷɶ ɤ ſ  ř ƀ
ɵɷɷ Ŝ ʳŞ Ŝſʰſƀř ʰř ʰɋɵř Ŝʰɴśſƀƀ
Ś
ɵɷɸ ɤ           
ɵɷɹ ɤ    ř ŜŜ    
ɵɷɺ Ŝ ʳŞ ŜɜŚ
ɵɷɻ ɤ  ř ř      
ɵɷɼ ɤ   
ɵɸɱ  ʳŞ Ś
ɵɸɴ ɤ        
ɵɸɵ ɤŞ     ſ ƀ
ǋǊǈ
*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɵɸɶ  ʳŞ ɱŚ
ɵɸɷ ɤ       
ɵɸɸ ɤ   Ş
ɵɸɹ  ſ ʳ ƀ
ɵɸɺ Ƈ
ɵɸɻ ɤ     Ŝř   
ɵɸɼ  ʳŞ ſŜſſŜř ɴƀƀř ŜſƀƀŚ
ɵɹɱ ɤ    ſŜƀ 
ɵɹɴ ɤ       
ɵɹɵ ɤ 
ɵɹɶ Ŝ ʳŞ ſŜř ƀŚ
ɵɹɷ
ɵɹɸ ɤ     Ş
ɵɹɹ ɤ     
ɵɹɺ  ʳŞ ſŜɜƃŜɜ ʩʩ ƄƀŚ
ɵɹɻ ƈɤ  
ɵɹɼ ɤ      Ş  ř
ɵɺɱ ɤř     ř 
ɵɺɴ  ʳŞ ƃɜ ʩʩ ř ƄŚ
ɵɺɵ ɤ        
ɵɺɶ  ſŜſƀƀ
ɵɺɷ Ƈ
ɵɺɸ ɤ    




ɵɻɱ ɤ      
ɵɻɴ ɤſŜŜ     ƀ
ɵɻɵ  ʳŞ ſř ƀŚ
ɵɻɶ ƈɤ Ş
ɵɻɷ ƈɤ    






ɵɼɴ ɤ	    ſƀ      
ɵɼɵ ɤ Şř     
ɵɼɶ ɤ  ř ř   ſɵɱɱɷƀŜ  
ɵɼɷ ɤ     ř     
ɵɼɸ ɤŞ  Ŝ
ɵɼɹ ɤ   ś
ɵɼɺ ɤ Ş       
ɵɼɻ ɤ Ş     
ɵɼɼ ɤ Ş       
ɶɱɱ ɤ         
ɶɱɴ ɤś
ɶɱɵ ɤ Ş  Ş      
ɶɱɶ ɤ        
ɶɱɷ  ʳŞ ſř ř ƀ
ɶɱɸ Ƈ
ɶɱɹ ɤ   
ɶɱɺ  ʳŞ Ś
ɶɱɻ ɤ        
ɶɱɼ ɤ     ɋɵ
ɶɴɱ  ʳŞ ƃɜ ʴʰ ř ƄŚ
ǋǊǉ
*VKL -! 4VYWOVZWHJL-\UJ[PVUZ9 JVU[PU\LK
ɶɴɴ ɤ
       ř
ɶɴɵ ɤ        
ɶɴɶ ɤ     ɋɵ
ɶɴɷ  ſ  ɴśſƀƀ
ɶɴɸ Ƈ
ɶɴɹ ɤ        
ɶɴɺ ɤ    
ɶɴɻ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɶɴɼ ɤ         
ɶɵɱ ɤ    
ɶɵɴ  ʳŞ ſɜƀƃſɜƀ ʴ ɱƄŚ
ɶɵɵ ɤ   ř Ŝř  ś
ɶɵɶ ɤ ſ  ƀř  ſ  ƀř
ɶɵɷ ɤ ſ  ř ƀ
ɶɵɸ Ŝ ʳŞ Ŝſʰſƀř ʰř ʰɋɵř Ŝʰɴśſƀƀ
Ś
ɶɵɹ ɤ           
ɶɵɺ ɤ    ř ŜŜ    
ɶɵɻ Ŝ ʳŞ ŜɜŚ
ɶɵɼ ɤ  ř ř      
ɶɶɱ ɤ   
ɶɶɴ  ʳŞ Ś
ɶɶɵ ɤ        
ɶɶɶ ɤŞ     ſ ƀ
ɶɶɷ  ʳŞ ɱŚ
ɶɶɸ ɤ       
ɶɶɹ ɤ   Ş
ɶɶɺ  ſ ʳ ƀ
ɶɶɻ Ƈ
ɶɶɼ ɤ     Ŝř   
ɶɷɱ  ʳŞ ſŜſſŜř ɴƀƀř ŜſƀƀŚ
ɶɷɴ ɤ    ſŜƀ 
ɶɷɵ ɤ       
ɶɷɶ ɤ 
ɶɷɷ Ŝ ʳŞ ſŜř ƀŚ
ɶɷɸ
ɶɷɹ ɤ     
ɶɷɺ ɤ     
ɶɷɻ  ʳŞ ſŜɜƃŜɜ ʩʩ ƄƀŚ
ɶɷɼ ƈɤ  
ɶɸɱ ɤ      Ş  ř
ɶɸɴ ɤř     ř 
ɶɸɵ  ʳŞ ƃɜ ʩʩ ř ƄŚ
ɶɸɶ ɤ        
ɶɸɷ  ſŜſƀƀ
ɶɸɸ Ƈ
ɶɸɹ ɤ    




ɶɹɴ ɤ      
ɶɹɵ ɤſŜŜ     ƀ
ɶɹɶ  ʳŞ ſř ƀŚ
ɶɹɷ ƈɤ Ş
ɶɹɸ ƈɤ    
ɶɹɹ ɤ  Š
ǋǊǊ







ɶɺɶ ɤ	    ſƀ      
ɶɺɷ ɤ        
ɶɺɸ ɤɵɱɴɱ ſř ř      
ɶɺɹ ɤƀř       
Ũ  
ɶɺɺ ɤŞ    Ş  ſ ſƀ
ɶɺɻ ɤ   ƀ        Ŝ
ɶɺɼ ɤ   ś
ɶɻɱ ɤ Ş       
ɶɻɴ ɤ Ş     
ɶɻɵ ɤ Ş      ɴ   ŪŪ
ɶɻɶ ɤ         
ɶɻɷ ɤś
ɶɻɸ ɤ Ş  Ş      
ɶɻɹ ɤ        
ɶɻɺ  ʳŞ ſř ř ƀ
ɶɻɻ Ƈ
ɶɻɼ ɤ   
ɶɼɱ  ʳŞ Ś
ɶɼɴ ɤ   
ɶɼɵ ɤ     
ɶɼɶ ƃɜ ʰʰ ɱřƄ ʳŞ Ś
ɶɼɷ  ʳŞ ƃŠŜſɜƀřƄŚ
ɶɼɸ ɤ       
ɶɼɹ ƃɜ ʳ ř Ƅ ʳŞ Ś
ɶɼɺ  ʳŞ ƃŠŜſɜƀřƄŚ
ɶɼɻ ɤ
       ř
ɶɼɼ ɤ        
ɷɱɱ ɤ   
ɷɱɴ  ſ  ɴśſƀƀ
ɷɱɵ Ƈ
ɷɱɶ ɤ        
ɷɱɷ ɤ    
ɷɱɸ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɷɱɹ
ɷɱɺ ɤ    ſ  ƀ   
ɷɱɻ  ʳŞ ŵɜƃƄŚ
ɷɱɼ
ɷɴɱ ɤ      
ɷɴɴ  ʳŞ ɜƃƄŚ
ɷɴɵ
ɷɴɶ ɤ    
ɷɴɷ  ʳŞ ſɜƀŚ
ɷɴɸ ɤ   
ɷɴɹ  ʳŞ ŵſƀŚ
ɷɴɺ
ɷɴɻ ɤ  ř ř       
ɷɴɼ ɤ   
ɷɵɱ  ʳŞ Ś
ɷɵɴ ɤ         
ɷɵɵ ɤ    
ɷɵɶ  ʳŞ ɱŚ
ǋǊǋ
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ɷɵɷ ɤ         ſƀ
ɷɵɸ Ŝ ʳŞ ſƀŚ
ɷɵɹ ɤ           ř
ɷɵɺ ɤř       ř 
ɷɵɻ  ſ ʳ ƀ
ɷɵɼ Ƈ
ɷɶɱ ɤ     Ŝř   
ɷɶɴ  ʳŞ ſŜſſŜř ɴƀƀř ŜſƀƀŚ
ɷɶɵ ɤ    
ɷɶɶ ɤ       
ɷɶɷ ɤ 
ɷɶɸ Ŝ ʳŞ ſŜř ƀŚ
ɷɶɹ
ɷɶɺ ɤ           
ɷɶɻ ɤ 
ɷɶɼ  ʳŞ ſƃſƃřŪŪƄƀƄƀŚ
ɷɷɱ ƈɤ  
ɷɷɴ ɤ      Ş  ř
ɷɷɵ ɤř     ř 
ɷɷɶ  ʳŞ ƃř ƄŚ
ɷɷɷ ɤ        
ɷɷɸ  ſŜſƀƀ
ɷɷɹ Ƈ
ɷɷɺ ɤ    




ɷɸɵ ɤ      
ɷɸɶ ɤſŜŜ     ƀ
ɷɸɷ  ʳŞ ſř ƀŚ
ɷɸɸ ƈɤ Ş
ɷɸɹ
ɷɸɺ ƈɤ    







ɷɹɸ ɤ	     ɴŞř ɵŞř Ŝ  
ɷɹɹ ɤ   
ɷɹɺ ɤ ś
ɷɹɻ ɤ Ş   ř   
ɷɹɼ ɤ Ŝ
ɷɺɱ ɤ Ş       
ɷɺɴ ɤ ř  
ɷɺɵ ɤ Ş         
ɷɺɶ ɤ Ŝ
ɷɺɷ ɤ ř    ś
ɷɺɸ ɤ Ş   Ş 
ɷɺɹ ɤ Ş      
ɷɺɺ ɤ Ş      
ɷɺɻ ɤ Ş      
ɷɺɼ ɤ Ş       ſƀ
ɷɻɱ ɤ Ş      
ɷɻɴ ɤ Ş      
ǋǊǌ
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ɷɻɵ Ŝ ʳŞſř ř ƀ
ɷɻɶ Ƈ
ɷɻɷ ɤ  
ɷɻɸ  ʳŞ ſƀŚ
ɷɻɹ ɤ    ř   
ɷɻɺ  ſ  ɴśſƀƀƇ
ɷɻɻ ɤ        
ɷɻɼ ɜƃƄ ʳŞ ɜƃƄŚ
ɷɼɱ ɜƃƄ ʳŞ ɜƃƄŚ
ɷɼɴ ɜƃƄ ʳŞ ɜƃƄŚ
ɷɼɵ ɤ         
ɷɼɶ ɤ 
ɷɼɷ  ſɜƃƄ ʴʰ ƀƇ
ɷɼɸ ɤ        
ɷɼɹ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɷɼɺ ɤ      
ɷɼɻ ɜƃƄ ʳŞ ſſɜƀƀŚ ɤ     
 ſŜŜ  ƀ
ɷɼɼ ɜƃƄ ʳŞ ſſɜƀƀŚ
ɸɱɱ ɤ       
ɸɱɴ ɜƃƄ ʳŞ ſſɜŜƀƀŚ
ɸɱɵ ɤ    ſř ʰţƀ
ɸɱɶ ɜƃƄ ʳŞ ſɜƀŚ
ɸɱɷ ƈɤ 
ɸɱɸ ɤ        ſŜ Ŝƀ
ɸɱɹ Ƈ
ɸɱɺ ɤ       
ɸɱɻ ɜƃƄ ʳŞ Ś
ɸɱɼ ɜƃƄ ʳŞ Ś
ɸɴɱ ɜƃƄ ʳŞ Ś
ɸɴɴ ɜ ʳŞ Ś
ɸɴɵ ƈɤ 
ɸɴɶ ƈɤ  
ɸɴɷ
ɸɴɸ ɤ     ſʰɴƀ   ſɴŞř ƀ
ɸɴɹ ɤ 
ɸɴɺ  ʳŞ ſř ɴƀŚ
ɸɴɻ
ɸɴɼ ɤ          ř 
ɸɵɱ ɤ ɴŞř ɵŞř Ŝ
ɸɵɴ  ſ  ɵśſſƀŞɴƀƀƇ
ɸɵɵ ɤ ř ř      
ɸɵɶ  ſɜƃŞɴƄ ʴʰ  ĺ ɜƃƄ ʴʰ  ĺ
ɜƃʫɴƄ ʴʰ ƀƇ
ɸɵɷ ɤ      
ɸɵɸ ɤř ř    
ɸɵɹ ɤ     Şɴ
ɸɵɺ  ʳŞ ſɜƃɜŜ ʴ ɜƃŞɴƄ ĺ ɜŜ
ʳʰ ɜƃŞɴƄƄƀŚ
ɸɵɻ ɤ     
ɸɵɼ  ʳŞ  ʳŞ ſɜƃɜŜ ʴ ɜƃƄ ĺ ɜ
Ŝ ʳʰ ɜƃƄƄƀŚ
ɸɶɱ ɤ     ʫɴ
ɸɶɴ  ʳŞ ſɜƃɜŜ ʴ ɜƃʫɴƄ ĺ ɜŜ
ʳʰ ɜƃʫɴƄƄƀŚ
ɸɶɵ
ɸɶɶ ɤ  Ş   
ǋǊǍ
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ɸɶɷ ɤɴŞ
ɸɶɸ ɜɴƃƄ ʳŞ ſſſř ƀřƀƀŚ
ɸɶɹ ɤɵŞř   
ɸɶɺ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɸɶɻ ɤɵŞř   
ɸɶɼ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɸɷɱ ɤɶŞ
ɸɷɴ ɜɶƃƄ ʳŞ ſƃ ʩʩ ƃ ʩʩ ƄƄƀŚ
ɸɷɵ ɤŞř ſ  ř    ƀ
ɸɷɶ ɜƃƄ ʳŞ ſſƃ ʩʩ Ƅř ƀƀŚ
ɸɷɷ ƈɤ  
ɸɷɸ ɤ      
ɸɷɹ Ƈ
ɸɷɺ ɤ    
ɸɷɻ  ʳŞ ſř ƀŚ
ɸɷɼ ƈɤ 
ɸɸɱ ƈɤ     
ɸɸɴ
ɸɸɵ ɤ	ř        








ɸɹɴ ɤ	     ɴŞř ɵŞř Ŝ  
ɸɹɵ ɤ   
ɸɹɶ ɤ ś
ɸɹɷ ɤ Ş   ř   
ɸɹɸ ɤ Ŝ
ɸɹɹ ɤ Ş       
ɸɹɺ ɤ ř  
ɸɹɻ ɤ Ş         
ɸɹɼ ɤ Ŝ
ɸɺɱ ɤ ř    ś
ɸɺɴ ɤ Ş   Ş 
ɸɺɵ ɤ Ş      
ɸɺɶ ɤ Ş      
ɸɺɷ ɤ Ş      
ɸɺɸ ɤ Ş       ſƀ
ɸɺɹ ɤ Ş      
ɸɺɺ ɤ Ş      
ɸɺɻ Ŝ ʳŞſř ř ƀ
ɸɺɼ Ƈ
ɸɻɱ ɤ  
ɸɻɴ  ʳŞ ſƀŚ
ɸɻɵ ɤ    ř   
ɸɻɶ  ſ  ɴśſƀƀƇ
ɸɻɷ ɤ        
ɸɻɸ ɜƃƄ ʳŞ ɜƃƄŚ
ɸɻɹ ɜƃƄ ʳŞ ɜƃƄŚ
ɸɻɺ ɜƃƄ ʳŞ ɜƃƄŚ
ɸɻɻ ɤ          
ɸɻɼ ɤ      
ɸɼɱ  ſɜƃƄ ʴʰ ƀƇ
ɸɼɴ ɤ        
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Ƅř ƄŚ
ɸɼɶ ɤ      
ɸɼɷ ɜƃƄ ʳŞ ſſɜƀƀŚ ɤ     
 ſŜŜ  ƀ
ɸɼɸ ɜƃƄ ʳŞ ſſɜƀƀŚ
ɸɼɹ ɤ       
ɸɼɺ ɜƃƄ ʳŞ ſſɜŜƀƀŚ
ɸɼɻ ɤ    ſř ʰţƀ
ɸɼɼ ɜƃƄ ʳŞ ſɜƀŚ
ɹɱɱ ƈɤ 
ɹɱɴ ɤ        ſŜ ƀ
ɹɱɵ Ƈ
ɹɱɶ ɤ       
ɹɱɷ ɜƃƄ ʳŞ Ś
ɹɱɸ ɜƃƄ ʳŞ Ś
ɹɱɹ ɜƃƄ ʳŞ Ś
ɹɱɺ ɜ ʳŞ Ś
ɹɱɻ ƈɤ 
ɹɱɼ ƈɤ  
ɹɴɱ
ɹɴɴ ɤ     ſʰɴƀ   ſɴŞř ƀ
ɹɴɵ ɤ 
ɹɴɶ  ʳŞ ſř ɴƀŚ
ɹɴɷ
ɹɴɸ ɤ          ř 
ɹɴɹ ɤ ɴŞř ɵŞř Ŝ
ɹɴɺ  ſ  ɵśſſƀŞɴƀƀƇ
ɹɴɻ ɤ ř ř      
ɹɴɼ  ſɜƃŞɴƄ ʴʰ  ĺ ɜƃƄ ʴʰ  ĺ ɜ
ƃʫɴƄ ʴʰ ƀƇ
ɹɵɱ ɤ      
ɹɵɴ ɤř ř    
ɹɵɵ ɤ     Şɴ
ɹɵɶ  ʳŞ ſɜƃɜŜ ʴ ɜƃŞɴƄ ĺ ɜŜ
ʳʰ ɜƃŞɴƄƄƀŚ
ɹɵɷ ɤ     
ɹɵɸ  ʳŞ  ʳŞ ſɜƃɜŜ ʴ ɜƃƄ ĺ ɜ
Ŝ ʳʰ ɜƃƄƄƀŚ
ɹɵɹ ɤ     ʫɴ
ɹɵɺ  ʳŞ ſɜƃɜŜ ʴ ɜƃʫɴƄ ĺ ɜŜ
ʳʰ ɜƃʫɴƄƄƀŚ
ɹɵɻ
ɹɵɼ ɤ  Ş   
ɹɶɱ ɤɴŞ
ɹɶɴ ɜɴƃƄ ʳŞ ſſſř ƀřƀƀŚ
ɹɶɵ ɤɵŞř   
ɹɶɶ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɹɶɷ ɤɵŞř   
ɹɶɸ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɹɶɹ ɤɶŞ
ɹɶɺ ɜɶƃƄ ʳŞ ſƃ ʩʩ ƃ ʩʩ ƄƄƀŚ
ɹɶɻ ɤŞř ſ  ř    ƀ
ɹɶɼ ɜƃƄ ʳŞ ſſƃ ʩʩ Ƅř ƀƀŚ
ɹɷɱ ƈɤ  
ɹɷɴ ɤ      
ɹɷɵ Ƈ
ɹɷɶ ɤ    
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ɹɷɷ  ʳŞ ſř ƀŚ
ɹɷɸ ƈɤ 
ɹɷɹ ƈɤ     
ɹɷɺ
ɹɷɻ ɤ	ř        








ɹɸɺ ɤ	     ɴŞř ɵŞř Ŝ  
ɹɸɻ ɤ   
ɹɸɼ ɤ ś
ɹɹɱ ɤ Ş   ř   
ɹɹɴ ɤ ɵŜ
ɹɹɵ ɤ Ş       
ɹɹɶ ɤ ř  
ɹɹɷ ɤ Ş    Ş   
ɹɹɸ ɤ   Ŝ
ɹɹɹ ɤ ř    ś
ɹɹɺ ɤ Ş   Ş 
ɹɹɻ ɤ Ş      
ɹɹɼ ɤ Ş      
ɹɺɱ ɤ Ş      
ɹɺɴ ɤ Ş       ſƀ
ɹɺɵ ɤ Ş      
ɹɺɶ ɤ Ş      
ɹɺɷ Ŝɵ ʳŞſř ř ƀ
ɹɺɸ Ƈ
ɹɺɹ ɤ  
ɹɺɺ  ʳŞ ſƀŚ
ɹɺɻ ɤ    ř   
ɹɺɼ  ſ  ɴśſƀƀƇ
ɹɻɱ ɤ        
ɹɻɴ ɜƃƄ ʳŞ ɜƃƄŚ
ɹɻɵ ɜƃƄ ʳŞ ɜƃƄŚ
ɹɻɶ ɜƃƄ ʳŞ ɜƃƄŚ
ɹɻɷ ɤ    Ş      
ɹɻɸ ɤ      
ɹɻɹ  ſɜƃƄ ʴʰ ƀƇ
ɹɻɺ ɤ        
ɹɻɻ  ʳŞ ƃɜŜ ʴ ɜƃƄ ĺ ɜŜ ʳʰ ɜƃ
Ƅř ƄŚ
ɹɻɼ ɤ      
ɹɼɱ ɜƃƄ ʳŞ ſſɜƀƀŚ ɤ     
 ſŜŜ  ƀ
ɹɼɴ ɜƃƄ ʳŞ ſſɜƀƀŚ
ɹɼɵ ɤ       
ɹɼɶ ɜƃƄ ʳŞ ſſɜŜƀƀŚ
ɹɼɷ ɤ    ſř ʰţƀ
ɹɼɸ ɜƃƄ ʳŞ ſɜƀŚ
ɹɼɹ ƈɤ 
ɹɼɺ ɤ        ſŜ ƀ
ɹɼɻ Ƈ
ɹɼɼ ɤ       
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ɺɱɱ ɜƃƄ ʳŞ Ś
ɺɱɴ ɜƃƄ ʳŞ Ś
ɺɱɵ ɜƃƄ ʳŞ Ś
ɺɱɶ ɜ ʳŞ Ś
ɺɱɷ ƈɤ 
ɺɱɸ ƈɤ  
ɺɱɹ
ɺɱɺ ɤ     ſʰɴƀ   ſɴŞř ƀ
ɺɱɻ ɤ 
ɺɱɼ  ʳŞ ſř ɴƀŚ
ɺɴɱ
ɺɴɴ ɤ          ř 
ɺɴɵ ɤ ɴŞř ɵŞř Ŝ
ɺɴɶ  ſ  ɵśſſƀŞɴƀƀƇ
ɺɴɷ ɤ ř ř      
ɺɴɸ  ſɜƃŞɴƄ ʴʰ  ĺ ɜƃƄ ʴʰ  ĺ ɜ
ƃʫɴƄ ʴʰ ƀƇ
ɺɴɹ ɤ      
ɺɴɺ ɤř ř    
ɺɴɻ ɤ     Şɴ
ɺɴɼ  ʳŞ ſɜƃɜŜ ʴ ɜƃŞɴƄ ĺ ɜŜ
ʳʰ ɜƃŞɴƄƄƀŚ
ɺɵɱ ɤ     
ɺɵɴ  ʳŞ  ʳŞ ſɜƃɜŜ ʴ ɜƃƄ ĺ ɜ
Ŝ ʳʰ ɜƃƄƄƀŚ
ɺɵɵ ɤ     ʫɴ
ɺɵɶ  ʳŞ ſɜƃɜŜ ʴ ɜƃʫɴƄ ĺ ɜŜ
ʳʰ ɜƃʫɴƄƄƀŚ
ɺɵɷ
ɺɵɸ ɤ  Ş   
ɺɵɹ ɤɴŞ
ɺɵɺ ɜɴƃƄ ʳŞ ſſſř ƀřƀƀŚ
ɺɵɻ ɤɵŞř   
ɺɵɼ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɺɶɱ ɤɵŞř   
ɺɶɴ ɜɵƃƄ ʳŞ ſƃ ʩʩ ƄƀŚ
ɺɶɵ ɤɶŞ
ɺɶɶ ɜɶƃƄ ʳŞ ſƃ ʩʩ ƃ ʩʩ ƄƄƀŚ
ɺɶɷ ɤŞř ſ  ř    ƀ
ɺɶɸ ɜƃƄ ʳŞ ſſƃ ʩʩ Ƅř ƀƀŚ
ɺɶɹ ƈɤ  
ɺɶɺ ɤ      
ɺɶɻ Ƈ
ɺɶɼ ɤ    
ɺɷɱ  ʳŞ ſř ƀŚ
ɺɷɴ ƈɤ 
ɺɷɵ ƈɤ     
ɺɷɶ
ɺɷɷ ɤ	ř        








ɺɸɶ ɤ	    ɴŞř ɵŞř ɶŞř Ş
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ɺɸɷ ɤ  ŪŪ         
ɺɸɸ ɤ    Ŝ 
ɺɸɹ ɤ ś
ɺɸɺ ɤ Ş       Ŝ ř
ɺɸɻ ɤ ſ    ƀ
ɺɸɼ ɤ Ş          
ɺɹɱ  ʳŞ ſř ƀ
ɺɹɴ Ƈ
ɺɹɵ ɜɴƃƄ ʳŞ Ś
ɺɹɶ ɜɵƃƄ ʳŞ Ś
ɺɹɷ ɜɵƃƄ ʳŞ Ś
ɺɹɸ ɜɶƃƄ ʳŞ Ś






ɺɺɵ ɤ	   Ş    
ɺɺɶ ɤ ś
ɺɺɷ ɤ Ş    
ɺɺɸ ɤŜ Ş        
ɺɺɹ ɤŜ Ş        
ɺɺɺ ɤ Ş             ſ
ƀ
ɺɺɻ ɤś
ɺɺɼ ɤ Ş       
ɺɻɱ  ʳŞ ſř Ŝř Ŝř ƀ
ɺɻɴ Ƈ
ɺɻɵ ɤ  
ɺɻɶ  ʳŞ ſƀŚ
ɺɻɷ ɤ      
ɺɻɸ  ʳŞ ſŜŞŜƀŵŚ
ɺɻɹ ɤ	      Ş ſƀ
ɺɻɺ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ ŜřƄŚ
ɺɻɻ  ʳŞ ſſɜƀƀŚ
ɺɻɼ ɤ    ř   
ɺɼɱ  ſ  ɵśſŞɴƀƀƇ
ɺɼɴ ɤ   
ɺɼɵ  ʳŞ ƋŚ
ɺɼɶ  ʳŞ ſŞɴƀƋŚ
ɺɼɷ ɤ    ř ř  
ɺɼɸ  ʳŞ ƃɜŜ ʴ řƄŚ
ɺɼɹ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ řƄŚ
ɺɼɺ  ʳŞ ƃɜŜ ʳʰ řƄŚ
ɺɼɻ ɤ    
ɺɼɼ  ʳŞ ſſɜƀƀŚ
ɻɱɱ ɤ    ř     
ɻɱɴ  ʳŞ ſſſɜƃɜ ʩʩ ɜ
ƄřɜƀƀƀŚ
ɻɱɵ ɤ    Ş 
ɻɱɶ  ʳŞ ſř ʫ ƀŚ
ɻɱɷ ƈ
ɻɱɸ ɤ    
ɻɱɹ  ʳŞ ƃɜŜ ʳʰ Ŝ ĺ ɜŜ ʴ ſŞɴƀƋřƄŚ
ɻɱɺ ƃƄ ʳŞ ſſɜƀƀŚ
ɻɱɻ ɤ    ŪŪ    
ɻɱɼ ſƀ ʳŞ ſʰŜʫſŵɵƀřʰŜŞſŵɵƀřʰƀŚ
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ɻɴɹ ɤ	   ŪŪ ɶŞ   
ɻɴɺ ɤŜ           
ɻɴɻ ɤ ř       ţ   
ɻɴɼ ɤ   Ş  Ş   
ɻɵɱ ɤ  Ş  ſ  ř  
ɻɵɴ ɤ    ɴŞ  ɵŞƀŜ
ɻɵɵ ɤ ś
ɻɵɶ ɤ Ş    
ɻɵɷ ɤŜ Ş        
ɻɵɸ ɤŜ Ş        
ɻɵɹ ɤ Ş             ſ
ƀ
ɻɵɺ ɤś
ɻɵɻ ɤ Ş        ſ  ɴ  ƀś
ɻɵɼ ɤɜ Ş    ɶŵſɶʫƀ
ɻɶɱ ɤɜɶ Ş         
ɻɶɴ ɤɜ Ş         
ɻɶɵ  ʳŞ ſř Ŝř Ŝř ƀ
ɻɶɶ Ƈ
ɻɶɷ ɤ  
ɻɶɸ  ʳŞ ſƀŚ
ɻɶɹ ɶ ʳŞ ſƀŚ
ɻɶɺ  ʳŞ ſƀŚ
ɻɶɻ ɤ      
ɻɶɼ  ʳŞ ſŜŞŜƀŵŚ
ɻɷɱ ɤ	      Ş ſƀ
ɻɷɴ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ ŜřƄŚ
ɻɷɵ  ʳŞ Ś
ɻɷɶ ɶ ʳŞ Ś
ɻɷɷ  ʳŞ Ś
ɻɷɸ ɤ    ř   
ɻɷɹ  ſ  ɵśſŞɴƀƀƇ
ɻɷɺ ɤ   
ɻɷɻ  ʳŞ ƋŚ
ɻɷɼ  ʳŞ ſŞɴƀƋŚ
ɻɸɱ ɤ    ř ř  
ɻɸɴ  ʳŞ ƃɜŜ ʴ řƄŚ
ɻɸɵ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ řƄŚ
ɻɸɶ  ʳŞ ƃɜŜ ʳʰ řƄŚ
ɻɸɷ ɤ         
ɻɸɸ  ʳŞ ſɜƃɜ ʩʩ ɜƃ
ɜ ʩʩ ɜƄƄƀŚ
ɻɸɹ ɶ ʳŞ ſɶřƀŚ
ɻɸɺ ɤ    ř     
ɻɸɻ  ʳŞ ſſſɜƃɜ ʩʩ ɜ
ƄřɜƀƀƀŚ
ɻɸɼ  ʳŞ ſřƀŚ
ɻɹɱ ɤ   Ş ř 
ɻɹɴ ɤ Ũ  
ɻɹɵ ſſƀ ʴ ɱƀƇ
ɻɹɶ  ʳŞ ſřſŵſʫƀƀƀŚ
ɻɹɷ ƈ
ǋǋǉ
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ɻɹɸ Ƈ ʳŞ ſř ƀƈ
ɻɹɹ ƈ
ɻɹɺ ɤ    
ɻɹɻ ƃƄ ʳŞ Ś
ɻɹɼ ɶƃƄ ʳŞ Ś
ɻɺɱ ƃƄ ʳŞ Ś
ɻɺɴ ɤ    
ɻɺɵ  ʳŞ ŜŜſƀŚ
ɻɺɶ ɜɶ ʳŞ ɶŚ






ɻɻɱ ɤ	   Ũ ɶŞ   
ɻɻɴ ɤŜ           
ɻɻɵ ɤ       ř      
ɻɻɶ ɤţ
ɻɻɷ ɤ ś
ɻɻɸ ɤ Ş    
ɻɻɹ ɤŜ Ş        
ɻɻɺ ɤŜ Ş        
ɻɻɻ ɤ Ş             ſ
ƀ
ɻɻɼ ɤś
ɻɼɱ ɤ Ş        ſ  ɴ  ƀś
ɻɼɴ ɤɜ Ş    ɶŵſɶʫƀ
ɻɼɵ ɤɜɶ Ş         
ɻɼɶ ɤɜ Ş         
ɻɼɷ  ʳŞ ſř Ŝř Ŝř ƀ
ɻɼɸ Ƈ
ɻɼɹ ɤ  
ɻɼɺ  ʳŞ ſƀŚ
ɻɼɻ ɶ ʳŞ ſƀŚ
ɻɼɼ  ʳŞ ſƀŚ
ɼɱɱ ɤ      
ɼɱɴ  ʳŞ ſŜŞŜƀŵŚ
ɼɱɵ ɤ	      Ş ſƀ
ɼɱɶ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ ŜřƄŚ
ɼɱɷ  ʳŞ Ś
ɼɱɸ ɶ ʳŞ Ś
ɼɱɹ  ʳŞ Ś
ɼɱɺ ɤ    ř   
ɼɱɻ  ſ  ɵśſŞɴƀƀƇ
ɼɱɼ ɤ   
ɼɴɱ  ʳŞ ƋŚ
ɼɴɴ  ʳŞ ſŞɴƀƋŚ
ɼɴɵ ɤ    ř ř  
ɼɴɶ  ʳŞ ƃɜŜ ʴ  ĺ ɜŜ ʳʰ ʫřƄŚ
ɼɴɷ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ řƄŚ
ɼɴɸ  ʳŞ ƃɜŜ ʳʰ  ĺ ɜŜ ʴ ŞřƄŚ
ɼɴɹ ɤ         
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ɼɸ Ū    Ūř
ɼɹ Ū   Ūř
ɼɺ Ū    Ūř
ɼɻ Ū   Ūř
ɼɼ Ū   Ūř
ɴɱɱ Ū   Ş ſƀŪř
ɴɱɴ Ū      Ūř
ɴɱɵ Ū    Ūř
ɴɱɶ Ū    Ūř
ɴɱɷ Ū   Ūř
ɴɱɸ Ū   ſ ƀŪř
ɴɱɹ Ū  Ūř






ɴɴɶ ɤ	          
ɴɴɷ ɤ   
ɴɴɸ ɤ ś
ɴɴɹ ɤɏɏ Ş   
ɴɴɺ ɤś
ɴɴɻ ɤ Ş       
ɴɴɼ ɤ    
ɴɵɱ  ʳŞ ſɏɏƀ
ɴɵɴ Ƈ
ɴɵɵ ɤ      
ɴɵɶ ɤŞ
ɴɵɷ  ʳŞ Ũ ŨŚ
ɴɵɸ  ʳŞ Ũ ŨŚ
ɴɵɹ  ʳŞ Ũ ŨŚ
ɴɵɺ  ʳŞ Ũ ŨŚ
ɴɵɻ  ʳŞ Ũ ŨŚ
ɴɵɼ  ʳŞ Ũ ŨŚ
ɴɶɱ  ʳŞ Ũ ŨŚ
ɴɶɴ  ʳŞ Ũ ŨŚ
ɴɶɵ  ʳŞ Ũ ŨŚ
ɴɶɶ  ʳŞ Ũ ŨŚ
ɴɶɷ  ʳŞ Ũ ŨŚ
ɴɶɸ ɤ
ɴɶɹ  ʳŞ Ũ ŨŚ
ɴɶɺ  ʳŞ Ũ ŨŚ
ɴɶɻ ɤ
ɴɶɼ  ʳŞ Ũ ŨŚ
ɴɷɱ  ʳŞ Ũ ŨŚ
ɴɷɴ  ʳŞ Ũ ŨŚ
ɴɷɵ ɤ
ɴɷɶ  ʳŞ Ũ ŨŚ
ɴɷɷ  ʳŞ Ũ ŨŚ
ɴɷɸ  ʳŞ Ũ ŨŚ
ɴɷɹ ɤ
ɴɷɺ  ʳŞ Ũ  ŨŚ
ɴɷɻ  ʳŞ Ũ  ŨŚ
ɴɷɼ ɤ
ɴɸɱ  ʳŞ Ũ ŨŚ
ɴɸɴ  ʳŞ Ũ ŨŚ
ǋǋǐ
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ɴɸɵ
ɴɸɶ
ɴɸɷ ſɏɏ ʰʰ ƀƇ
ɴɸɸ  ʳŞ ſɴřɵřɷřɹřɵɵřɶɻřɶɼřɷɹƀŚ
ɴɸɹ ƈ ſɏɏ ʰʰ ƀƇ
ɴɸɺ  ʳŞ ſɴřɵřɷřɹřɵɵřɵɱřɶɼřɶɻřɷɹƀŚ
ɴɸɻ ƈ ſɏɏ ʰʰ ƀƇ
ɴɸɼ  ʳŞ ſɴřɵřɷřɺřɻřɵɵřɵɱřɸɶřɶɼřɶɻřɷɹƀŚ
ɴɹɱ ƈ ſɏɏ ʰʰ ƀƇ
ɴɹɴ  ʳŞ ſɴřɵřɷřɺřɻřɵɵřɵɱřɸɶřɶɼřɶɻřɷɹƀŚ
ɴɹɵ ƈ ſɏɏ ʰʰ ƀƇ
ɴɹɶ  ʳŞ ſɴřɵřɼřɷřɺřɻřɵɵřɵɶřɵɱřɸɶřɶɼřɶɻřɷɹřɴɱřɵɷřɷɱřɷɺƀŚ
ɴɹɷ ƈ ſɏɏ ʰʰ ƀƇ
ɴɹɸ  ʳŞ ſɴřɵřɼřɷřɺřɻřɵɵřɵɶřɵɱřɸɶřɶɼřɶɻřɷɹřɴɱřɵɷřɷɱřɷɺƀŚ
ɴɹɹ ƈ ſɏɏ ʰʰ ƀƇ
ɴɹɺ  ʳŞ ſɴřɵřɼřɷřɺřɻřɵɵřɵɶřɵɱřɸɶřɶɼřɶɻřɷɹřɴɱřɵɷřɷɱřɷɺƀŚ
ɴɹɻ ƈ ſɏɏ ʰʰ ƀƇ
ɴɹɼ  ʳŞ ſɼřɷřɵɶřɵɱřɺřɻřɷɴřɶɻřɷɻřɷɹřɴɱřɵɷřɷɱřɷɺƀŚ
ɴɺɱ ƈ ſɏɏ ʰʰ ƀƇ
ɴɺɴ  ʳŞ ſɴřɵřɼřɷřɺřɻřɵɵřɵɶřɵɱřɸɶřɶɼřɶɻřɷɹřɴɱřɵɷřɷɱřɷɺƀŚ
ɴɺɵ ƈ ſɏɏ ʰʰ ƀƇ
ɴɺɶ  ʳŞ ſɶřɸřɷřɺřɻřɵɵřɵɴřɵɱřɶɼřɶɻřɷɹƀŚ
ɴɺɷ ƈ ſɏɏ ʰʰ ƀƇ
ɴɺɸ  ʳŞ ſɼřɷřɻřɺřɵɶřɵɱřɶɻřɷɹƀŚ
ɴɺɹ ƈ ſɏɏ ʰʰ ƀƇ
ɴɺɺ  ʳŞ ſɵɸřɴɴřɷɵřɴɵřɴɶřɴɸřɵɼřɶɵřɶɶřɷɶřɷɷřɷɸřɷɼřɸɱřɸɴƀŚ
ɴɺɻ ƈ ſɏɏ ʰʰ ƀƇ
ɴɺɼ  ʳŞ ſɵɸřɴɴřɷɵřɴɵřɴɶřɴɸřɵɼřɶɵřɶɶřɷɶřɷɷřɷɸřɷɼřɸɱřɸɴƀŚ
ɴɻɱ ƈ ſɏɏ ʰʰ ƀƇ
ɴɻɴ  ʳŞ ſɵɸřɴɴřɴɵřɴɹřɴɺřɶɱřɵɻřɷɷřɷɸřɸɱřɸɴƀŚ
ɴɻɵ ƈ ſɏɏ ʰʰ ƀƇ
ɴɻɶ  ʳŞ ſɵɸřɴɴřɴɵřɴɹřɴɺřɶɱřɵɻřɷɷřɷɸřɸɱřɸɴƀŚ
ɴɻɷ ƈ ſɏɏ ʰʰ ƀƇ
ɴɻɸ  ʳŞ ſɵɸřɴɴřɴɵřɴɹřɴɺřɶɱřɵɻřɷɷřɷɸřɸɱřɸɴƀŚ
ɴɻɹ ƈ ſɏɏ ʰʰ ƀƇ
ɴɻɺ  ʳŞ ſɶɷřɶɸřɶɹřɴɻřɴɶřɴɵřɷɶřɷɼƀŚ
ɴɻɻ ƈ ſɏɏ ʰʰ ƀƇ
ɴɻɼ  ʳŞ ſɶɷřɶɸřɶɹřɴɻřɴɷřɴɵřɷɶřɷɼƀŚ
ɴɼɱ ƈ ſɏɏ ʰʰ ƀƇ
ɴɼɴ  ʳŞ ſɶɺřɶɸřɸɵřɴɵřɴɼřɴɺřɷɶřɷɼƀŚ
ɴɼɵ ƈ ſɏɏ ʰʰ  Ŷ ɏɏ ʰʰ ƀƇ
ɴɼɶ  ʳŞ ſɵɸřɵɹřɵɺřɵɻřɴɴřɴɶřɴɹřɴɺřɷɶřɷɷřɷɼřɸɱƀŚ
ɴɼɷ ƈ ſɏɏ ʰʰ  Ŷ ɏɏ ʰʰ ƀƇ






ɵɱɴ ɤ	           
ɵɱɵ ɤ  ŪŪ  ř       Ŝ
ɵɱɶ ɤ ś
ɵɱɷ ɤ Ş        
ɵɱɸ ɤ    ř    
ɵɱɹ ɤś
ɵɱɺ ɤ Ş    ř   ř
ɵɱɻ ɤ  ř   ř  
ɵɱɼ ɤ Ś     
ǋǋǑ
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ɵɴɱ ɤ Ş       
ɵɴɴ ɤ        ŪŪ 
ɵɴɵ  ʳŞ ſƀ
ɵɴɶ Ƈ
ɵɴɷ ɤ         
ɵɴɸ  ʳŞ ŜſŪŜŪř ʰ 	řŜʰƀŚ
ɵɴɹ ɤ      
ɵɴɺ ſſƀʰʰſƀƀƇ
ɵɴɻ  ʳŞ Ś
ɵɴɼ ɤ  
ɵɵɱ  ʳŞ ſřƀŚ
ɵɵɴ ɤ Ş ř    ſ ƀ
ɵɵɵ  ʳŞ ƃɜɴ ʴʰ ɱřƄŚ
ɵɵɶ ɤ        
ɵɵɷ ƈƇ
ɵɵɸ ɤ   
ɵɵɹ  ʳŞ 	Ś






ɵɶɶ ɤ	     ř     Ŝ
ɵɶɷ ɤ 	       Ŝ
ɵɶɸ  ʳŞ ſƀ
ɵɶɹ Ƈ
ɵɶɺ ɤ    
ɵɶɻ ſƀŚ
ɵɶɼ ɤ    
ɵɷɱ ſſŪɎŪřɴɺƀřŪ     Ŝ       ŜɎɎ
   ŜɎɎɎɎɎŪř ʰŪŪƀŚ






ɵɷɺ ɤ	          Ŝ Ŝ




ɵɸɴ  ʳŞ ſŜſƀř Ūʩ ʩ ʩ ʩŜʩŪƀŚ
ɵɸɵ ɤ     ř    
ɵɸɶ ŜſſŪŵŪřřʰŪŪƀƀŚ
ɵɸɷ ɤ          
ɵɸɸ Ŝſ
ſř Ū Ƌ 	 ŪƀřſŪŵŪřřŪŵŜŪř
ʰŪŪƀřŜʰ	řŜʰřʰŪɎŪřʰ	ƀŚ
ɵɸɹ Ŝſ
ſř Ū Ƌ 	 ŪƀřſŪŵŪřřŪŵ
ŜŪřʰŪŪƀřŜʰ	řŜʰřʰŪɎŪřʰ	ƀŚ
ɵɸɺ Ŝſ
ſř Ū Ƌ 	 ŪƀřſŪŵŪřřŪŵ
ŜŪřʰŪŪƀřŜʰ	řŜʰřʰŪɎŪřʰ	ƀŚ
ɵɸɻ Ŝſ
ſř Ū Ƌ 	 ŪƀřſŪŵŪřřŪŵŜŪř
ʰŪŪƀřŜʰ	řŜʰřʰŪɎŪřʰ	ƀŚ
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ɵɹɵ ɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤɤ
ɵɹɶ ɤ	        Ŝ   
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ɻɶ
ɻɷ ɤɤɤ Ŝ Ŝɤɤɤɤɤ
ɻɸ
ɻɹ
ɻɺ ɤɤɤ  ɤɤɤɤɤ
ɻɻ
ɻɼ ɤ    Ŝ   Ŝ  
ɼɱ ɤŜ    
ɼɴ  ʳŞ 
ſř Ū Ŝɏř Ŝř Ŝř Ŝř
Ŝř Ŝɏř Ŝɏř Ŝɏ
 	      ŜɏʰŜɏ  
  ŜɏʰŜɏ    
ŜɏʰŜɏ  Ŝ  ſŨ
Ũř Ũ ŨřŨ Ũƀ   Ŝ
ɏŪƀ
ɼɵ
ɼɶ ɤř Ũ Ş              ʩ
ɼɷ ſƀ ʳŞ ſŪɏŪřŪŪřŪŪřŪŪřŪŪřŪɏŪřŪŪřŪ
Ūƀ
ɼɸ  ʳŞ ſʰƀ
ɼɹ
ɼɺ ɤ    ř     
ɼɻ ſŪ	ŜŪƀ
ɼɼ ɤ  
ɴɱɱ ɜ ʳŞ ſƀ
ɴɱɴ ɤ    ŪŪ
ɴɱɵ ɤ   Ŝ
ɴɱɶ ɤ      
ɴɱɷ  ʳŞ ſɜƀ
ǋǌǏ
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ɴɱɸ ɤ           
ɴɱɹ  ʳŞ 
ɴɱɺ ɤ            
ɴɱɻ  ʳŞ 
ɴɱɼ ɤ   
ɴɴɱ ſ  ɴśſƀƀ
ɴɴɴ Ƈ
ɴɴɵ ɤ      
ɴɴɶ  ʳŞ ƃŜſɜƀ ʰʰ ƃƄřƄ
ɴɴɷ ɤ       
ɴɴɸ ſ  ɺśɴɺƀ
ɴɴɹ Ƈ
ɴɴɺ ƃŜſƃřƄƀřƄ ʳŞ ſƃřƄřŜʰƀ
ɴɴɻ ƈ
ɴɴɼ ɤ        
ɴɵɱ ɜ ʳŞ ſƀ
ɴɵɴ ɤ      
ɴɵɵ ƃŜſɜƀ ʰʰ ƃƄřƄ ʳŞ 
ɴɵɶ ɤ Ũ  ř Ũ       
ɴɵɷ ƃƄ ʳŞ ſɜƀ
ɴɵɸ ɤ         
ɴɵɹ ƃƄ ʳŞ ſɜɏƀ
ɴɵɺ ƈ
ɴɵɻ ɤ           
ɴɵɼ  ʳŞ 
ɴɶɱ  ʳŞ 
ɴɶɴ  ʳŞ 
ɴɶɵ  ʳŞ Ŝſřřƀ




   
ɴɶɺ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɴɶɻ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɴɶɼ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ɴɷɱ ɤɤ         
ɴɷɴ  ſ  ɴśſŜƀƀ Ƈ
ɴɷɵ ſ ŜſſŜŜŜŜř
ɴɷɶ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɴɷɷ ſ ŜſſŜŜŜŜř
ɴɷɸ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɴɷɹ ƈ
ɴɷɺ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜř
ɴɷɻ Ŝř ŪŜŪř ʰŪŪƀƀ
ɴɷɼ  ʳŞ ŪɵŜŪ
ɴɸɱ ſʰř ʰŪŪř ʰſɺŜɵŵſɴƀƀř ʰſɺŜɵŵſɴƀƀř ʰɺř ʰ
ƀŚ
ɴɸɴ
ɴɸɵ ɤ   ř       
ɴɸɶ  ʳŞ ɱŜɶŚ
ɴɸɷ ſʰſɷŜɴřɷŜɴřɴŜɴřɴŜɴƀƀ
ɴɸɸ ſɜřɜřʰſɵɸřɱƀřʰſɱřɴɹƀřʰŪ
  ſƀŪř ʰŪʩ
ŪřʰɴɹřʰŪɤɺɱɺɱɺɱɸɱŪřʰŪŪřʰŪŪřʰŪŪřʰŪŪřʰŪŪřʰ
řʰ	ƀ
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ɴɹɱ ɤ  
ɴɹɴ ſɜřɜřʰſɴɹřɴɹřɴɺƀƃŜſŜſɜɏƀƀƄřʰŪ
ɤɺɱɺɱɺɱɸɱŪřʰƀ
ɴɹɵ ɤ  
ɴɹɶ ſɜřɜřʰɴŜɵɸřʰſɴɹřɴɹřɴɺƀƃŜſŜſɜƀƀƄřʰŪŪƀ
ɴɹɷ ɤ    
ɴɹɸ Ŝſƀ
ɴɹɹ ɤ     
ɴɹɺ 	ſʰřʰř ʰŪŵŵŵŪƀ
ɴɹɻ
ɴɹɼ ɤ       
ɴɺɱ ɤ  Ź	  Ũ   
ɴɺɴ ɤ      
ɴɺɵ ſʰſɱŜɴřɱŜɴřɱŜɴřɱŜɴƀƀ
ɴɺɶ ſʰŪɵŪř ʰ	ř ʰŪŪř ʰſɴɱɱřɶɱɱƀřʰſŞɹɱřɹɱƀƀ
ɴɺɷ ſƀ
ɴɺɸ ſɶɹɱʫſɜƀřſɜƀřʰɵřʰſɴɹřɴɺƀƀ
ɴɺɹ ſɶɹɱʫſɜƀřſɜƀřʰſŪ ɸɺɶŪřŪ ɺɴŪƀřʰɷř
ʰŜɻƀ
ɴɺɺ
ɴɺɻ ɤɤɤ Ŝ  ɤɤɤɤɤ
ɴɺɼ
ɴɻɱ
ɴɻɴ ɤɤɤ  ɤɤɤɤɤ
ɴɻɵ
ɴɻɶ ɤ Ŝ ř      
ɴɻɷ ɤř     Ŝ 
ɴɻɸ  ʳŞ 
ſř Ū Ŝɏř Ŝř Ŝř Ŝř
Ŝř Ŝɏř Ŝɏř Ŝɏ
 	      ŜɏʰŜɏ  
  ŜɏʰŜɏ    
ŜɏʰŜɏ  Ŝ  Ũ
ʩŨ   ŜɏŪƀ
ɴɻɹ
ɴɻɺ ɤř Ũ Ş              ʩ
ɴɻɻ ſƀ ʳŞ ſŪɏŪřŪŪřŪŪřŪŪřŪŪřŪɏŪřŪŪřŪ
Ūƀ
ɴɻɼ  ʳŞ ſʰƀ
ɴɼɱ
ɴɼɴ ɤ      
ɴɼɵ  ʳŞ ſɜƀ
ɴɼɶ ɤ           
ɴɼɷ  ʳŞ 
ɴɼɸ ɤ            
ɴɼɹ  ʳŞ 
ɴɼɺ
ɴɼɻ ɤ    ř     
ɴɼɼ ſŪ	ŜŪƀ
ɵɱɱ
ɵɱɴ ɤ  ř    
ɵɱɵ  ʳŞ ſŪ ŪřŪ ŪřſŪ
ŪřŪ Ūř Ū Ūř Ū 
ŪƀřſŪ ŪřŪ Ūƀƀ
ɵɱɶ
ɵɱɷ ɜ ʳŞ 
ɵɱɸ
ɵɱɹ ɤ   
ɵɱɺ ſ  ɴśſƀƀ
ǋǌǑ
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ɵɱɻ Ƈ
ɵɱɼ ɤř       ſ   ƀ
ɵɴɱ ſ  ɴśſƀƀ
ɵɴɴ Ƈ
ɵɴɵ ɤ          
ɵɴɶ  ʳŞ ƃſŜſɜƀ ʰʰ ƃƄƀ ĺ ſɜ ʩʩ ƃƃƄƄƀřƄ
ɵɴɷ ɤ   Ũ  ſŜŜ     ƀ
ɵɴɸ ſſƀƃɴƄ ʴ ɱƀ
ɵɴɹ Ƈ
ɵɴɺ ɤ           
ɵɴɻ ſ  ɺśɵɹƀ
ɵɴɼ Ƈ
ɵɵɱ ɤ      Ş    
ɵɵɴ ſſŜſƃřƄƀƀ ʴ ɱƀ
ɵɵɵ Ƈ
ɵɵɶ ƃŜſƃřƄƀřƄ ʳŞ ſƃřƄřŜʰƀ
ɵɵɷ ƈ
ɵɵɸ ƈ
ɵɵɹ ɤ    
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ɻɹɹ  ʳŞ ƃſŜſɜƀ ʰʰ ƃƄƀ ĺ ſɜ ʩʩ ƃƃƄƄƀřƄ
ɻɹɺ ɤ   Ũ  ſŜŜ     ƀ
ɻɹɻ ſſƀƃɴƄ ʴ ɱƀ
ɻɹɼ Ƈ
ɻɺɱ ɤ           
ɻɺɴ ſ  ɺśɵɹƀ
ɻɺɵ Ƈ
ɻɺɶ ɤ      Ş    
ɻɺɷ ſſŜſƃřƄƀƀ ʳ ſƃřƄƀƀ
ɻɺɸ Ƈ
ɻɺɹ ƃŜſƃřƄƀřƄ ʳŞ ſƃřƄřŜʰƀ
ɻɺɺ ƈ
ɻɺɻ ƈ
ɻɺɼ ɤ    
ɻɻɱ ſ ʰʰ ɴƀƇɜ ʳŞ ſƀƈ
ɻɻɴ ſ ʰʰ ɵƀƇɜ ʳŞ ſƀƈ
ɻɻɵ ſ ʰʰ ɶƀƇɜ ʳŞ ſƀƈ
ɻɻɶ ſ ʰʰ ɷƀƇɜ ʳŞ ſƀƈ
ǋǎǊ
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ɻɻɷ ɤ      




ɻɻɻ ɤ      
ɻɻɼ  ʳŞ ƃſŜſɜƀ ʰʰ ƃƄƀřƄ
ɻɼɱ ɤ      
ɻɼɴ ƃƄ ʳŞ ſɜƀ
ɻɼɵ ɤ      
ɻɼɶ ƃƄ ʳŞ ſɜƀ
ɻɼɷ ɤ    
ɻɼɸ ƃƄ ʳŞ ſƀƃɴƄ
ɻɼɹ ƈ
ɻɼɺ
ɻɼɻ ɤ           
ɻɼɼ  ʳŞ 
ɼɱɱ  ʳŞ 
ɼɱɴ  ʳŞ 
ɼɱɵ  ʳŞ Ŝſřřřƀ
ɼɱɶ  ʳŞ ƃſɜƀřƄ
ɼɱɷ
ɼɱɸ  ʳŞ Ŝſʰɜřʰɜřʰɜřʰɜř
ʰŪŪƀ
ɼɱɹ  ʳŞ 
ɼɱɺ  ʳŞ 
ɼɱɻ
ɼɱɼ ɤ   ſ  ɵɱɱɹƀś
ɼɴɱ ɶſƀ
ɼɴɴ
ɼɴɵ ɤŜ  Ũ   Ŝ
ɼɴɶ ɤř     Ŝ 
ɼɴɷ  ʳŞ 
ſř Ū Ŝɏř Ŝř Ŝř Ŝř
Ŝř Ŝɏř Ŝɏř Ŝɏ
 	      ŜɏʰŜɏ  
  ŜɏʰŜɏ    
ŜɏʰŜɏ  Ŝ  Ũ
ʩŨ   ŜɏŪƀ
ɼɴɸ
ɼɴɹ ɤř Ũ Ş              ʩ
ɼɴɺ ſƀ ʳŞ ſŪɏŪřŪŪřŪŪřŪŪřŪŪřŪɏŪřŪŪřŪ
Ūƀ
ɼɴɻ  ʳŞ ſʰƀ
ɼɴɼ
ɼɵɱ ɤ      
ɼɵɴ  ʳŞ ſɜƀ
ɼɵɵ ɤ           
ɼɵɶ  ʳŞ 
ɼɵɷ ɤ            
ɼɵɸ  ʳŞ 
ɼɵɹ ɤ           
ɼɵɺ  ʳŞ 
ɼɵɻ
ɼɵɼ ɤ    ř     
ɼɶɱ ſŪ	ŜŪƀ
ɼɶɴ
ɼɶɵ ɤ  ř    
ǋǎǋ
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ɼɶɶ  ʳŞ ſŪ ŪřŪ ŪřŪ
Ūƀ
ɼɶɷ
ɼɶɸ ɜ ʳŞ 
ɼɶɹ
ɼɶɺ ɤ   
ɼɶɻ ſ  ɴśſƀƀ
ɼɶɼ Ƈ
ɼɷɱ ɤř       ſ   ƀ
ɼɷɴ ſ  ɴśſƀƀ
ɼɷɵ Ƈ
ɼɷɶ ɤ          
ɼɷɷ  ʳŞ ƃſŜſɜƀ ʰʰ ƃƄƀ ĺ ſɜ ʩʩ ƃƃƄƄƀřƄ
ɼɷɸ ɤ   Ũ  ſŜŜ     ƀ
ɼɷɹ ſſƀƃɴƄ ʴ ɱƀ
ɼɷɺ Ƈ
ɼɷɻ ɤ           
ɼɷɼ ſ  ɺśɴɼƀ
ɼɸɱ Ƈ
ɼɸɴ ɤ      Ş    
ɼɸɵ ſſŜſƃřƄƀƀ ʳ ſƃřƄƀƀ
ɼɸɶ Ƈ




ɼɸɻ ɤ    
ɼɸɼ ſ ʰʰ ɴƀƇɜ ʳŞ ſƀƈ
ɼɹɱ ſ ʰʰ ɵƀƇɜ ʳŞ ſƀƈ
ɼɹɴ ſ ʰʰ ɶƀƇɜ ʳŞ ſƀƈ
ɼɹɵ ɤ      




ɼɹɹ ɤ      
ɼɹɺ  ʳŞ ƃſŜſɜƀ ʰʰ ƃƄƀřƄ
ɼɹɻ ɤ      
ɼɹɼ ƃƄ ʳŞ ſɜƀ
ɼɺɱ ɤ      
ɼɺɴ ƃƄ ʳŞ ſɜƀ
ɼɺɵ ɤ    
ɼɺɶ ƃƄ ʳŞ ſƀƃɴƄ
ɼɺɷ ƈ
ɼɺɸ
ɼɺɹ ɤ           
ɼɺɺ  ʳŞ 
ɼɺɻ  ʳŞ 
ɼɺɼ  ʳŞ 
ɼɻɱ  ʳŞ Ŝſřřřƀ
ɼɻɴ  ʳŞ ƃſɜƀřƄ
ɼɻɵ
ɼɻɶ  ʳŞ Ŝſʰɜřʰɜřʰɜřʰɜř
ʰŪŪƀ
ɼɻɷ  ʳŞ 
ɼɻɸ  ʳŞ ɜ
ɼɻɹ
ɼɻɺ ɤ   ſ  ɵɱɱɹƀś
ǋǎǌ
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ɼɻɻ ɶſƀ
ɼɻɼ
ɼɼɱ ɤ   
ɼɼɴ ɤ
   
ɼɼɵ Ŝ ʳŞ ſ  ƀ ſŜſƀƀʴɱ
ɼɼɶ ŜŜŜŜ ʳŞ ŪŵŵŵŵŪŚ
ɼɼɷ Ŝ ʳŞ ſŪŪřŪŪřŪŪřŪŪƀŚ
ɼɼɸ ɤɤ         
ɼɼɹ  ſ  ɴśſŜƀƀ Ƈ
ɼɼɺ ſ ŜſſŜŜŜŜř
ɼɼɻ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɼɼɼ ſ ŜſſŜŜŜŜř
ɴɱɱɱ ŜƃƄř ŪŜŪř ʰŪŪƀƀ ƀ
ɴɱɱɴ ƈ
ɴɱɱɵ  ʳŞ ɴ	ſŪ
Ūř ſŜŜŜŜř
ɴɱɱɶ Ŝř ŪŜŪř ʰŪŪƀƀ
ɴɱɱɷ  ʳŞ ŪŜŪ





  ſƀŨřʰŨ  ʩŨřʰŪŪřʰŪŪřʰŪŪřʰř
ʰŪŪƀ
ɴɱɱɻ  ʳŞ ɱŜɶ
ɴɱɱɼ ɼɸſʰƀ





ɴɱɴɸ  ʳŞ Ŝſřƀ








ɴɱɵɵ ɤ    
ɴɱɵɶ Ŝſƀ










ɴ ɤ     
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ɵ ɤ  
ɶ ɤ ř 	 ɵɱɴɶ
ɷ ɤɒŜŜ
ɸ
ɹ ɤɤɤ   	ɤɤɤ
ɺ
ɻ ɤ     
ɼ ɤś   ř   
ɴɱ ɤś   
ɴɴ  ʳŞ ſřƀ
ɴɵ Ƈ




ɴɺ ɤ     
ɴɻ ɤś   
ɴɼ ɤś   
ɵɱ  ʳŞ ſƀ
ɵɴ Ƈ




ɵɹ ɤ     
ɵɺ ɤś     ſƀř   ſƀ
ɵɻ ɤś   
ɵɼ  ʳŞ ſřƀ
ɶɱ Ƈ




ɶɸ ɤ     
ɶɹ ɤś    ſƀ
ɶɺ ɤ    ſƀ
ɶɻ ɤś   
ɶɼ  ʳŞ ſřƀ
ɷɱ Ƈ




ɷɸ ɤ      
ɷɹ ɤś    ſƀ
ɷɺ ɤ    ſƀ
ɷɻ ɤ    ſƀ
ɷɼ ɤś    
ɸɱ  ʳŞ ſřřƀ
ɸɴ Ƈ




ɸɹ ɤ      
ɸɺ ɤś    ſƀř     ſƀ
ɸɻ ɤś    
ɸɼ  ʳŞ ſřƀ
ǋǎǎ
*VKL .! 9HK:OHWL-\UJ[PVUZ9 JVU[PU\LK
ɹɱ Ƈ




ɹɸ ɤ      
ɹɹ ɤś Ŝ    ſƀř   ſƀř
ɹɺ ɤ   ſƀ
ɹɻ ɤś    
ɹɼ  ʳŞ ſřřƀ
ɺɱ Ƈ




ɺɸ ɤ       
ɺɹ ɤś    ſƀř     ſƀ
ɺɺ ɤś    
ɺɻ  ʳŞ ſřƀ
ɺɼ Ƈ
ɻɱ ɤ   
ɻɴ  ʳŞ ſŵɵƀ
ɻɵ ɤ    
ɻɶ  ʳŞ ſſɵƋƀ Ş ƀŵɵ
ɻɷ ɤ    
ɻɸ  ʳŞ ſŵɵřƀ
ɻɹ ɤ      








ɼɸ ɤś  ɴɴ     ř
ɼɹ ɤ  ř   ř ř    
ɼɺ ɤ ſ  ƀŜ
ɼɻ ɤś  ʩ
ɼɼ  ʳŞ ſƀ
ɴɱɱ Ƈ
ɴɱɴ  ʳŞ ɜŨɵɸŨ
ɴɱɵ  ʳŞ ɜŨɴɴŨ
ɴɱɶ  ʳŞ ɜŨɴɵŨ
ɴɱɷ  ʳŞ ɜŨɴɹŨ
ɴɱɸ  ʳŞ ɜŨɴɺŨ
ɴɱɹ  ʳŞ ɜŨɶɱŨ
ɴɱɺ  ʳŞ ɜŨɵɻŨ
ɴɱɻ  ʳŞ ɜŨɷɷŨ
ɴɱɼ  ʳŞ ɜŨɷɸŨ
ɴɴɱ  ʳŞ ɜŨɸɱŨ
ɴɴɴ  ʳŞ ɜŨɸɴŨ
ɴɴɵ ɤ        
ɴɴɶ ɤ  
ɴɴɷ ɤ ʩ      
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ɴɴɻ  ʳŞ ſſŵɵƀřƀ
ɴɴɼ ɤ ſƀ
ɴɵɱ  ʳŞ ſŵɵƀ
ɴɵɴ ɤ 
ɴɵɵ  ʳŞ ſŵɵřŵɵřƀ
ɴɵɶ ɤ ŵ
ɴɵɷ  ʳŞ ſŵɵřŵɵřƀ
ɴɵɸ ɤ  
ɴɵɹ  ʳŞ ʫʫʫ
ɴɵɺ ɤ ś
ɴɵɻ ɤ ſƀ
ɴɵɼ  ʳŞ ſſŵɵƀŞƀ
ɴɶɱ ɤ 
ɴɶɴ  ʳŞ ſſŵɵƀŞřſŵɵƀŞřƀ
ɴɶɵ ɤ ŵ
ɴɶɶ  ʳŞ ſſŵɵƀŞřſŵɵƀŞřƀ
ɴɶɷ ɤ ś
ɴɶɸ ɤ
ɴɶɹ  ʳŞ Ş
ɴɶɺ ɤ 
ɴɶɻ  ʳŞ ſŞƀƋſɴŞƀ
ɴɶɼ ɤ ŵ
ɴɷɱ  ʳŞ ſŞƀƋſɴŞƀ
ɴɷɴ ɤ  
ɴɷɵ  ʳŞ ʫʫʫ
ɴɷɶ ɤ 





ɴɷɼ ɤś ɴɷ     ř
ɴɸɱ ɤ   ř    ř ř
ɴɸɴ ɤ     ſ  ƀ
ɴɸɵ ɤś  ʩ
ɴɸɶ  ʳŞ ſƀ
ɴɸɷ Ƈ
ɴɸɸ  ʳŞ ɜŨɼŨ
ɴɸɹ  ʳŞ ɜŨɷŨ
ɴɸɺ  ʳŞ ɜŨɵɶŨ
ɴɸɻ  ʳŞ ɜŨɵɱŨ
ɴɸɼ  ʳŞ ɜŨɺŨ
ɴɹɱ  ʳŞ ɜŨɻŨ
ɴɹɴ  ʳŞ ɜŨɷɴŨ
ɴɹɵ  ʳŞ ɜŨɶɻŨ
ɴɹɶ  ʳŞ ɜŨɷɻŨ
ɴɹɷ  ʳŞ ɜŨɷɹŨ
ɴɹɸ  ʳŞ ɜŨɴɱŨ
ɴɹɹ  ʳŞ ɜŨɵɷŨ
ɴɹɺ  ʳŞ ɜŨɷɱŨ
ɴɹɻ  ʳŞ ɜŨɷɺŨ
ɴɹɼ ɤ       ř
ɴɺɱ ɤ        
ɴɺɴ ɤ  ʩ  ř
ɴɺɵ ɤ        
ɴɺɶ ɤ        ř
ɴɺɷ ɤ  ř    
ɴɺɸ ɤ ʩ      
ǋǎǐ
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ɴɺɹ ɤ    
ɴɺɺ ɤ ś
ɴɺɻ ɤ ſ Şř        ř
ɴɺɼ ɤ    ƀ
ɴɻɱ  ʳŞ ſŵɵřƀ
ɴɻɴ ɤŞ  
ɴɻɵ  ʳŞ ſřƀ
ɴɻɶ ɤ  ś
ɴɻɷ  ʳŞ  ʫ 
ɴɻɸ ɤ ś
ɴɻɹ ɤ ſ Şř        ř
ɴɻɺ ɤ    ƀ
ɴɻɻ  ʳŞ ſſŵɵƀŞřŞƀ
ɴɻɼ ɤŞ  
ɴɼɱ  ʳŞ ſŞřŞƀ
ɴɼɴ ɤ 
ɴɼɵ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɴɼɶ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɴɼɷ ɤ 
ɴɼɸ  ʳŞ ſŞƀƋſɴŞƀ
ɴɼɹ  ʳŞ ſŞƀƋſɴŞƀ
ɴɼɺ ɤ  
ɴɼɻ  ʳŞ ʫʫʫ
ɴɼɼ ɤ 





ɵɱɸ ɤś ɼ     ř
ɵɱɹ ɤ   ř    ř ř
ɵɱɺ ɤ     ſ  ƀ
ɵɱɻ ɤ     
ɵɱɼ ɤ       
ɵɴɱ ɤś  ʩ
ɵɴɴ  ʳŞ ſřʰƀ
ɵɴɵ Ƈ
ɵɴɶ  ʳŞ ɜŨɴŨ
ɵɴɷ  ʳŞ ɜŨɵŨ
ɵɴɸ  ʳŞ ɜŨɷŨ
ɵɴɹ  ʳŞ ɜŨɹŨ
ɵɴɺ  ʳŞ ɜŨɵɵŨ
ɵɴɻ  ʳŞ ɜŨɵɱŨ
ɵɴɼ  ʳŞ ɜŨɶɼŨ
ɵɵɱ  ʳŞ ɜŨɶɻŨ
ɵɵɴ  ʳŞ ɜŨɷɹŨ
ɵɵɵ ɤ        ř
ɵɵɶ ɤ      ſƀ   ɸɱʩ
ɵɵɷ  ʳŞ ɱŜɸ
ɵɵɸ ɤ       ř
ɵɵɹ ɤ        
ɵɵɺ ɤ  ʩ  ř
ɵɵɻ ɤ        
ɵɵɼ ɤ        ř
ɵɶɱ ɤ  ř    
ɵɶɴ ɤ ʩ      
ɵɶɵ ɤ    
ɵɶɶ ɤ 
ǋǎǑ
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ɵɶɷ  ʳŞ ſŵɵřŵɵřƀ
ɵɶɸ  ʳŞ ƋſɴŞƀ
ɵɶɹ ɤ ś
ɵɶɺ ɤ  
ɵɶɻ  ʳŞ ſŵɵřŵɵƀ
ɵɶɼ ɤ  ś
ɵɷɱ  ʳŞ 
ɵɷɴ ſʰʰƀ
ɵɷɵ Ƈ
ɵɷɶ  ʳŞ ʫ
ɵɷɷ ƈ
ɵɷɸ ɤ ś
ɵɷɹ ɤ  
ɵɷɺ  ʳŞ ſſŵɵƀŞřſŵɵƀŞƀ
ɵɷɻ ɤ 
ɵɷɼ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɵɸɱ ɤ 
ɵɸɴ  ʳŞ ſŞƀƋſɴŞƀ
ɵɸɵ ɤ  
ɵɸɶ  ʳŞ ʫ
ɵɸɷ ſʰʰƀ
ɵɸɸ Ƈ
ɵɸɹ  ʳŞ ʫ
ɵɸɺ ƈ
ɵɸɻ ɤ 




ɵɹɶ ɤ ř ř ř  
ɵɹɷ ɤś ɴɻ     ř
ɵɹɸ ɤ   ř    ř ř
ɵɹɹ ɤ     ſ  ƀ
ɵɹɺ ɤ     
ɵɹɻ ɤ       
ɵɹɼ ɤś  ʩ
ɵɺɱ  ʳŞ ſřʰƀ
ɵɺɴ Ƈ
ɵɺɵ  ʳŞ ɜŨɴŨ
ɵɺɶ  ʳŞ ɜŨɵŨ
ɵɺɷ  ʳŞ ɜŨɼŨ
ɵɺɸ  ʳŞ ɜŨɷŨ
ɵɺɹ  ʳŞ ɜŨɺŨ
ɵɺɺ  ʳŞ ɜŨɻŨ
ɵɺɻ  ʳŞ ɜŨɵɵŨ
ɵɺɼ  ʳŞ ɜŨɵɶŨ
ɵɻɱ  ʳŞ ɜŨɵɱŨ
ɵɻɴ  ʳŞ ɜŨɸɶŨ
ɵɻɵ  ʳŞ ɜŨɶɼŨ
ɵɻɶ  ʳŞ ɜŨɶɻŨ
ɵɻɷ  ʳŞ ɜŨɷɹŨ
ɵɻɸ  ʳŞ ɜŨɴɱŨ
ɵɻɹ  ʳŞ ɜŨɵɷŨ
ɵɻɺ  ʳŞ ɜŨɷɱŨ
ɵɻɻ  ʳŞ ɜŨɷɺŨ
ɵɻɼ  ʳŞ ɜŨɸɷŨ
ɵɼɱ ɤ       ř
ɵɼɴ ɤ        
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ɵɼɵ ɤ  ʩ  ř
ɵɼɶ ɤ        
ɵɼɷ ɤ        ř
ɵɼɸ ɤ      ſƀ   ɸɱʩ
ɵɼɹ  ʳŞ ɱŜɸ
ɵɼɺ ɤ            
ɵɼɻ ɤŜ ř     
ɵɼɼ ɤ ɷ  
ɶɱɱ  ʳŞ ɷ
ɶɱɴ ɤ        ř
ɶɱɵ ɤ  ř    
ɶɱɶ ɤ ʩ      
ɶɱɷ ɤ    
ɶɱɸ ɤ 
ɶɱɹ  ʳŞ ſŵɵřŵɵřƀ
ɶɱɺ  ʳŞ ƋſɴŞƀ
ɶɱɻ ɤŚ    Ş   
ɶɱɼ ɤ     ſ    ƀ
ɶɴɱ  ʳŞ ſſřƀŵɵƀƋ
ɶɴɴ ɤ ś
ɶɴɵ ɤ ſ Şř        ř
ɶɴɶ ɤ    ƀ
ɶɴɷ  ʳŞ ſŵɵřƀ
ɶɴɸ ɤŞ  
ɶɴɹ  ʳŞ ſřƀ
ɶɴɺ ɤ  ś
ɶɴɻ  ʳŞ  ʫ  ʫ 
ɶɴɼ ſʰʰƀ
ɶɵɱ Ƈ
ɶɵɴ  ʳŞ ʫ
ɶɵɵ ƈ
ɶɵɶ ɤ ś
ɶɵɷ ɤ ſ Şř        ř
ɶɵɸ ɤ    ƀ
ɶɵɹ  ʳŞ 
ɶɵɺ  ʳŞ ſſŵɵƀŞřŞƀ
ɶɵɻ ɤŞ  
ɶɵɼ  ʳŞ ſŞřŞƀ
ɶɶɱ ɤ 
ɶɶɴ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɶɶɵ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɶɶɶ ɤ 
ɶɶɷ  ʳŞ ſŞƀƋſɴŞƀ
ɶɶɸ  ʳŞ ſŞƀƋſɴŞƀ
ɶɶɹ ɤ  
ɶɶɺ  ʳŞ ʫʫʫʫ
ɶɶɻ ſʰʰƀ
ɶɶɼ Ƈ
ɶɷɱ  ʳŞ ʫ
ɶɷɴ ƈ
ɶɷɵ ɤ 




ɶɷɺ ɤ   
ɶɷɻ ɤś ɴɵ     ř
ɶɷɼ ɤ   ř    ř ř
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ɶɸɱ ɤ     ſ  ƀ
ɶɸɴ ɤ     
ɶɸɵ ɤ       
ɶɸɶ ɤś  ʩ
ɶɸɷ  ʳŞ ſřʰƀ
ɶɸɸ Ƈ
ɶɸɹ  ʳŞ ɜŨɴŨ
ɶɸɺ  ʳŞ ɜŨɵŨ
ɶɸɻ  ʳŞ ɜŨɷŨ
ɶɸɼ  ʳŞ ɜŨɺŨ
ɶɹɱ  ʳŞ ɜŨɻŨ
ɶɹɴ  ʳŞ ɜŨɵɵŨ
ɶɹɵ  ʳŞ ɜŨɵɱŨ
ɶɹɶ  ʳŞ ɜŨɸɶŨ
ɶɹɷ  ʳŞ ɜŨɶɼŨ
ɶɹɸ  ʳŞ ɜŨɶɻŨ
ɶɹɹ  ʳŞ ɜŨɷɹŨ
ɶɹɺ  ʳŞ ɜŨɸɷŨ
ɶɹɻ ɤ        ř
ɶɹɼ ɤ      ſƀ   ɸɱʩ
ɶɺɱ  ʳŞ ɱŜɸ
ɶɺɴ ɤ            
ɶɺɵ ɤŜ ř     
ɶɺɶ ɤ ɷ  
ɶɺɷ  ʳŞ ɷ
ɶɺɸ ɤ        ř
ɶɺɹ ɤ  ř    
ɶɺɺ ɤ ʩ      
ɶɺɻ ɤ    
ɶɺɼ ɤ 
ɶɻɱ  ʳŞ ſŵɵřŵɵřƀ
ɶɻɴ  ʳŞ ƋſɴŞƀ
ɶɻɵ ɤŚ    Ş   
ɶɻɶ ɤ     ſ    ƀ
ɶɻɷ  ʳŞ ſſřƀŵɵƀƋ
ɶɻɸ ɤ ś
ɶɻɹ ɤŞ  
ɶɻɺ  ʳŞ ſřƀ
ɶɻɻ ɤ  ś
ɶɻɼ  ʳŞ  ʫ 
ɶɼɱ ſʰʰƀ
ɶɼɴ Ƈ
ɶɼɵ  ʳŞ ʫ
ɶɼɶ ƈ
ɶɼɷ ɤ ś
ɶɼɸ ɤŞ  
ɶɼɹ  ʳŞ ſŞřŞƀ
ɶɼɺ ɤ 
ɶɼɻ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɶɼɼ  ʳŞ ſſŵɵƀŞſſŵɵƀŞƀƀƋſɴŞƀ
ɷɱɱ ɤ 
ɷɱɴ  ʳŞ ſŞƀƋſɴŞƀ
ɷɱɵ ɤ  
ɷɱɶ  ʳŞ ʫʫʫ
ɷɱɷ ſʰʰƀ
ɷɱɸ Ƈ
ɷɱɹ  ʳŞ ʫ
ɷɱɺ ƈ
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ɷɱɻ ɤ 





ɷɴɷ ɤś ɻ     ř
ɷɴɸ ɤ  ř   ř ř
ɷɴɹ ɤ     ſ  ƀ
ɷɴɺ ɤś  ʩ
ɷɴɻ  ʳŞ ſƀ
ɷɴɼ Ƈ
ɷɵɱ  ʳŞ ɜŨɶɷŨ
ɷɵɴ  ʳŞ ɜŨɶɸŨ
ɷɵɵ  ʳŞ ɜŨɶɹŨ
ɷɵɶ  ʳŞ ɜŨɴɻŨ
ɷɵɷ  ʳŞ ɜŨɴɶŨ
ɷɵɸ  ʳŞ ɜŨɴɵŨ
ɷɵɹ  ʳŞ ɜŨɷɶŨ
ɷɵɺ  ʳŞ ɜŨɷɼŨ
ɷɵɻ ɤ        ř
ɷɵɼ ɤ  ř    
ɷɶɱ ɤ ʩ      
ɷɶɴ ɤ    
ɷɶɵ ɤ ś
ɷɶɶ ɤŵ  ſ    ƀ
ɷɶɷ ɤ   
ɷɶɸ  ʳŞ ʫŞʫ
ɷɶɹ  ʳŞ ſŵɵřŵɵƀ
ɷɶɺ ɤ         ŵ
ɷɶɻ ɤ   Ś    ſ  ƀ
ɷɶɼ  ʳŞ  Ş ſŵɵřŵɵřſʫŞƀƀ
ɷɷɱ ɤ
ɷɷɴ  ʳŞ ſŵɵřŵɵƀ
ɷɷɵ ɤ  ś
ɷɷɶ  ʳŞ ʫ
ɷɷɷ ɤ ś
ɷɷɸ ɤŵ  ſ    ƀ
ɷɷɹ  ʳŞ ſſŵɵƀŞřſŵɵƀŞƀ
ɷɷɺ ɤ         ŵ
ɷɷɻ ɤ   Ś    ſ  ƀ
ɷɷɼ  ʳŞ  Ş ſſŵɵƀŞřſŵɵƀŞřſʫŞ
ƀƀ
ɷɸɱ ɤ
ɷɸɴ  ʳŞ ſſŵɵƀŞřſŵɵƀŞƀ
ɷɸɵ ɤ 
ɷɸɶ  ʳŞ ſŵɵƀŞſſŵɵƀŞƀ
ɷɸɷ ɤ 
ɷɸɸ  ʳŞ ſŞƀƋſɴŞƀ
ɷɸɹ  ʳŞ ſŞƀƋſɴŞƀ
ɷɸɺ ɤ  
ɷɸɻ  ʳŞ ʫʫ
ɷɸɼ ɤ 
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ɷɹɸ ɤś ɻ     ř
ɷɹɹ ɤ  ř   ř ř
ɷɹɺ ɤ     ſ  ƀ
ɷɹɻ ɤś  ʩ
ɷɹɼ  ʳŞ ſƀ
ɷɺɱ Ƈ
ɷɺɴ  ʳŞ ɜŨɶɷŨ
ɷɺɵ  ʳŞ ɜŨɶɸŨ
ɷɺɶ  ʳŞ ɜŨɶɹŨ
ɷɺɷ  ʳŞ ɜŨɴɻŨ
ɷɺɸ  ʳŞ ɜŨɴɷŨ
ɷɺɹ  ʳŞ ɜŨɴɵŨ
ɷɺɺ  ʳŞ ɜŨɷɶŨ
ɷɺɻ  ʳŞ ɜŨɷɼŨ
ɷɺɼ ɤ        ř
ɷɻɱ ɤ  ř    
ɷɻɴ ɤ ʩ      
ɷɻɵ ɤ    
ɷɻɶ ɤ ś
ɷɻɷ ɤŵ  ſ    ƀ
ɷɻɸ ɤ   
ɷɻɹ  ʳŞ ʫŞʫ
ɷɻɺ  ʳŞ ſŵɵřŵɵƀ
ɷɻɻ ɤ         ŵ
ɷɻɼ ɤ   Ś    ſ  ƀ
ɷɼɱ  ʳŞ  Ş ſŵɵřŵɵřſʫŞƀƀ
ɷɼɴ ɤ
ɷɼɵ  ʳŞ ſŵɵřƀ
ɷɼɶ ɤ  ś
ɷɼɷ  ʳŞ ʫ
ɷɼɸ ɤ ś
ɷɼɹ ɤŵ  ſ    ƀ
ɷɼɺ  ʳŞ ſſŵɵƀŞřſŵɵƀŞƀ
ɷɼɻ ɤ         ŵ
ɷɼɼ ɤ   Ś    ſ  ƀ
ɸɱɱ  ʳŞ  Ş ſſŵɵƀŞřſŵɵƀŞřſʫŞ
ƀƀ
ɸɱɴ ɤ
ɸɱɵ  ʳŞ ſſŵɵƀŞřŞƀ
ɸɱɶ ɤ 
ɸɱɷ  ʳŞ ſŵɵƀŞſſŵɵƀŞƀ
ɸɱɸ ɤ 
ɸɱɹ  ʳŞ ſŞƀƋſɴŞƀ
ɸɱɺ  ʳŞ ſŞƀƋſɴŞƀ
ɸɱɻ ɤ  
ɸɱɼ  ʳŞ ʫʫ
ɸɴɱ ɤ 





ɸɴɹ ɤś ɻ     ř
ɸɴɺ ɤ  ř   ř ř
ɸɴɻ ɤ     ſ  ƀ
ɸɴɼ ɤś  ʩ
ɸɵɱ  ʳŞ ſƀ
ɸɵɴ Ƈ
ǋǏǌ
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ɸɵɵ  ʳŞ ɜŨɶɺŨ
ɸɵɶ  ʳŞ ɜŨɶɸŨ
ɸɵɷ  ʳŞ ɜŨɸɵŨ
ɸɵɸ  ʳŞ ɜŨɴɵŨ
ɸɵɹ  ʳŞ ɜŨɴɼŨ
ɸɵɺ  ʳŞ ɜŨɴɺŨ
ɸɵɻ  ʳŞ ɜŨɷɶŨ
ɸɵɼ  ʳŞ ɜŨɷɼŨ
ɸɶɱ ɤ        ř
ɸɶɴ ɤ  ř    
ɸɶɵ ɤ ʩ      
ɸɶɶ ɤ    
ɸɶɷ ɤ ś
ɸɶɸ ɤŵ  ſ ƀ
ɸɶɹ  ʳŞ ſŵɵřŵɵřƀ
ɸɶɺ ɤ
ɸɶɻ  ʳŞ ſŵɵřŵɵřƀ
ɸɶɼ ɤ  ś
ɸɷɱ  ʳŞ ʫ
ɸɷɴ ɤ ś
ɸɷɵ ɤŵ  ſ ƀ
ɸɷɶ  ʳŞ ſſŵɵƀŞřſŵɵƀŞřŞƀ
ɸɷɷ ɤ
ɸɷɸ  ʳŞ ſſŵɵƀŞřſŵɵƀŞřƀ
ɸɷɹ ɤ 
ɸɷɺ  ʳŞ ſŵɵƀŞſſŵɵƀŞƀ
ɸɷɻ ɤ 
ɸɷɼ  ʳŞ ſŞƀƋſɴŞƀ
ɸɸɱ  ʳŞ ſŞƀƋſɴŞƀ
ɸɸɴ ɤ  
ɸɸɵ  ʳŞ ʫʫ
ɸɸɶ ɤ 





ɴ ŵŵ       
ɵ ŵŵ   ř    Ŝ
ɶ ŵŵ   ř  ɴř ɵɱɴɴ
ɷ ŵŵ  ŪŜŪ    
ɸ ŵŵ  Ū    ŜŪ   
ɹ
ɺ ŵŵ  
ɻ ŵŵ  ſ     ƀ
ɼ   ʰ ɱŚ
ɴɱ ŵŵ  ſŜŜ ɴɹř ɷɱř ƀ
ɴɴ   ʰ ŪţţŪŚ
ɴɵ
ɴɶ ŵŵ       ŪŪ    
ɴɷ ŵŵ  ř      ř    
ǋǏǍ
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ɴɸ  Ū     ƃɴƄŪ Ƈ
ɴɹ ŵŵ
      
ɴɺ ʰſŪŜŪƀŚ
ɴɻ ŵŵ       
ɴɼ  ſʰŚ ʳŚ ʫʫƀƇ
ɵɱ ŵŵ      ŪŪ     
ɵɴ  ʰ ſŪŪř ƀŚ
ɵɵ ŵŵ          ſ ʫ ƀ
ɵɶ  ʰ ɵſřɵƀ ʫ ŪɎŪ ʫ Ś
ɵɷ ŵŵ       
ɵɸ 	Ŝſř ŪŵŵŵŵŵŞɎ ŵɎ ŵ
ŜŪƀŚ
ɵɹ ŵŵ   
ɵɺ ʫʫŚ
ɵɻ ƈ
ɵɼ ŵŵ           
ɶɱ ſŪɎɎŪƀŚ
ɶɴ ſŪ   Ū ʫ  ʫ ŪŜŪƀŚ
ɶɵ ſɵſřɱƀ ʫ Ū    ŜŪƀŚ




ɶɺ ŵŵ          
ɶɻ ŵŵ         ř   
ɶɼ ŵŵ        
ɷɱ  Ū     ƃɵƄŪ Ƈ
ɷɴ ŵŵ
      
ɷɵ ʰſŪŜŪƀŚ
ɷɶ ŵŵ	            
ɷɷ ʰɱŚ
ɷɸ  ſʰʫɴŚ ʳŚ ʫʫƀƇ
ɷɹ  ʰ  ʫ ſŪŪřƀŚ
ɷɺ ƈ
ɷɻ ŵŵ	    
ɷɼ  ʰ ŵſŪŪřƀŚ
ɸɱ ŵŵ          ſ ʫ ƀ
ɸɴ  ʰ ɵſřɷƀ ʫ ŪɎŪ ʫ Ś
ɸɵ ŵŵ    
ɸɶ 	Ŝſř ŪŵŵŵŵŵŞɎ ŵɎ ŵ
ŜŪƀŚ
ɸɷ ŵŵ   
ɸɸ ʫʫŚ
ɸɹ ŵŵ           
ɸɺ ſŪɎɎŪƀŚ
ɸɻ ſŪ   Ū ʫ  ʫ ŪŜŪƀŚ
ɸɼ ſɵſřɱƀ ʫ Ū    ŜŪƀŚ
ɹɱ ŵŵ    
ɹɴ ŜſřŞɴƀŚ
ɹɵ ſŪŪřŞɴřƀŚ




ɹɺ ŵŵ    Ş ſŞɴƀ     ř  
ɹɻ ŵŵ    
ɹɼ  Ū     ƃɶƄŪ Ƈ
ɺɱ  ʰ ŞɴŚ
ǋǏǎ
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ɺɴ  ʰ Ū ŪŚ
ɺɵ ŵŵ          ſ ʫ ƀ
ɺɶ  ʰ ɵſřɷƀ ʫ ŪɎŪ ʫ Ś
ɺɷ ŵŵ    
ɺɸ 	Ŝſř ŪŵŵŵŵŵŞɎ ŵɎ ŵ
ŜŪƀŚ
ɺɹ ŵŵ   
ɺɺ ʫʫŚ
ɺɻ ŵŵ      ř    
ɺɼ ŵŵ    
ɻɱ ſŪŪƀŚ
ɻɴ ŵŵ       ŪŪ
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5ļĽň ŉļĹňĽň Ōĵň ŉŏńĹňĹŉVTJOH -"5&9 PSJHJOBMMZ EFWFMPQFE CZ-FTMJF -BNQPSU BOE CBTFE PO %POBME
,OVUIT 5&9 ĉF CPEZ UFYU JT TFU JO ǉǉ QPJOU
"SOP 1SP EFTJHOFE CZ 3PCFSU 4MJNCBDI JO
UIF TUZMF PG CPPL UZQFT GSPN UIF "MEJOF 1SFTT
JO 7FOJDF BOE JTTVFE CZ "EPCF JO ǊǈǈǏ ĉF
MBZPVU PG UIJT 1I% UIFTJT XBT CBTFE PO B
UFNQMBUF SFMFBTFE VOEFS UIF QFSNJTTJWF ŁĽŉ
	Ŏǉǉ
 MJDFOTF UIBU DBO CF GPVOE POMJOF BU
HJUIVCDPNTVDIPX BOE PO B NPEJėFE
WFSTJPO PG UIBU UFNQMBUF UIBU DBO CF GPVOE BU
HJUIVCDPNBMFJGFS
ǋǏǑ
